* 


1 Sm PR —— 
: 2 , 4 LD 
LSE 5 ” VA 
FELL, LA , GI 1, 

x A 


LED, 2) ALLY 


* 


1 Sm PR —— 
: 2 , 4 LD 
LSE 5 ” VA 
FELL, LA , GI 1, 

x A 


LED, 2) ALLY 


; 
f 


x 
! 
f 
/ 
L 


PPP 


— 


"YE 
1 
| 


a 
| 
{ 
} 
: 
i 


— 


„ 3 oo OR _— 
= — 


* „ 


eee eee 


ADVERTISEMENT. 


"7TRITING in the moſt uſual Hands, 
Arithmetick in all its Parts, both 
Vulgar and Decimal, alſo Algebra, Geo- 
metry, Surveying, Trigonometry, both 
plain and ſpherical, Navigation, Dyalling, 
Conick Sections, and other Sciences Ma- 
thematical, the Uſe of the Globes, Qua- 
drants, and other Mathematical Inſtru- 
ments, are taught by the Author, at Lydd 
in the County of Kent. 

Alſo if any Gentleman wants to have 
his Land ſurveyd, and a Map thereof 
made, or would have about his Houſe or 
Garden any Sun-Dyal, of what Kind ſoever, 

may have his Deſire fulfill'd by the Author 

at reaſonable Rates. Likewiſe Quadrants 
and Poſt-Dyals in Braſs for any Latitude. 
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biene peruod this BO O K, 100 : 
' recommend it to the Publick, | 
as & very uſeful One. e 


J. HARRIS, D. D. 
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[CourLEAT MEASURER; 
b OR THE | 
Whole Art of Meaſuring. 
IJn Two Parte. 
The Firſt PART teaching 
DECIMAL ARITHMETICK, with the 
Extract ion of the Sau Ak E and Cunt Roots. 


And alſo the Multiplication of Feet and Inches, 
commonly call'd Croſ6- Multiplication, 


The Second PART teaching to 


Meaſure all Sorts of SUPERFICIES 
and SoLtiDs, by Decimals, by on 


Multiplication, and by Scale and Compaſſes, 
Alſo the Works of ſeveral Artificers rela- 
| | ting to Building; and the Meaſuring of 
Board and Timber : Shewing the common 
Errors. And ſome Practical Queſtions. 


Very uſeful for all Tradeſmen, eſpecially Carpen- 
ters, Bricklayers, Plaiſterers, Painters, Joyners, 
Glaſiers, Maſons, Cc. } 


By WILLIAM HAWNEY, hilomath. 
Recommended by the Rev. Dr. John Harrris, F. . S. 
LONDON, Printed for D. Browne, A. Bell, 


J. Darby, A. Betteſworth, F. Pemberton, A Hooke, 
C. Rivington, R. Cruttenden and T. Cox, F. Batley, and 
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PREFACE. 


AVING perus'd ſeveral 
> Books concerning the Men- 
ſuration of Superficies and 
Solids, and the Works of 
Artificers relating to Building; but 
not finding any one Book ſo per- 
fect as to give any tolerable Satis- 
faction to a Learner; and I ha- 
ving practis'd and taught Meaſuring 
for ſeveral Years, and thereby gain'd 
Experience and Knowledge in that 
Art, having learn'd fome Things 
from one Author, and ſome Things 
2 3 - a_ 
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from another, I began to think of 
digeſting my Thoughts into ſome 
ſuch Method as might give a 
Learner full Satisfaction, without 
being at the Charge of buying ſo 
many Books; and being im portun'd 


. 


thereunto by ſome Friends, I fell 


to work, and at Jaſt brought them 


to that Perfection you here find the 


following Work. 


1. As to the Decimal Arithmetick, 
J have been as brief as the Mat- 
ter would well bear, to make it 
plain. | 
2. As to the multiplying of Feet 
and Inches, commonly call'd Crofs- 
Multiplication ;, my Method differs 


from that which is uſually taught | 


in other Authors, as being (I think) 
much ſhorter and plainer. © 


3. In meaſuring of Superficies | 


and Solids, T have given the De- 
monſtration of the Rules, which 
I thought might be very acceptable 


to | 
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to the Ingenious; for indeed I al- 
ways look upon the writing of a 
Rule without a Demonſtration, (in 
any Part of the Mathematicks) to 
be but lame and defective; and for 
want of knowing the Reaſon of 
the Rule, a Learner may commit 
great Errors; beſides, when a 
Learner knows the Reaſon of the 
Rules, he may retain them better 
in his Memory. The Rule for 
meaſuring a Priſmoid and Cylin- 
droid, I had out of Mr. Everard's 
Art of Gauging , but the Reaſon 
he does not ſhew, neither have J 
found it in any other Author; 
but that the Method is true, I 


have endeavour'd to make plain. 


The Demonſtrations of the Rules 


for finding the Area of an Ellip- 
| Gs and Parabola ; alſo the Demon- 
' ſtration of the Ruleg for finding 
the ſolid Content of the Fruſtum 


lof a Cone and Pyramid, the So- 


lidity of a Globe, of a Spheroid, 
a Parabolick Conoid, and of a Pa- 
181 e rabolick 
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rn „ their Fru- 


ſtums, I had from the mgenious 


Ar. Wr rds * oung . Mathematician's | 
Guide; where the curious and in- 


genious Reader may fee many 
other Demonſtrations algebraical- 


y perfo m'd: I have. alſo: demon- 
ſtrated tlie Rule, for finding the 
Solidity of a Globe out 1 Par- 
die's Elements of Geometry, (Book 
the 5th, Art. the 33d) publiſh'd in 
Engliſh, with many Additions, 4 


the Reverend Dr. Harris, F. N. 


and the ſame is alſo done out of 
Starmius's Matheſis Enuckata , 1o 
that the ingenious Reader may 
3 which of thoſe Ae he likes 
E 


The Scale ſupposd to be us'd 


in all the Operations, is the Line 


of Numbers, commonly call'd Gu- 


ters Line, which is upon the or- 


dinary two Feet, or eighteen Inch 
_ F commonly us'd by Carpen- 


afons, G c. becauſe I thought 
leſs, as well as impertinent, 


to 
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to write the Uſe of Sliding- Rules, 
or any other particular Scales, 
they being ſufficiently treated of 
by ſeveral Authors, vis. by the 
above-nam'd Mr. Everard, in his 
Art of Gauging above - mention'd, 
Where yo have the Uſe of a 
' Shding-Rule in Arithmetick, Geo- 
metry, in meaſuring of Superficies 
and Solids, Gauging, Gc. Like- 
wiſe Mr. Hunt has wrote largely 
of the Uſe of his Sliding-Rule, 
in Arithmetick, Geometry, Trigo- 
nometry, Gauging, Dyalling, Goc. 
There are ſeveral others who have 
explain'd the Uſe of their own 
Rules; ſo that the more curious 
Readers may find full Satisfaction 
in thoſe Authors. 


One Thing I have omitted in 
the Book, which I think may not 


be very 1mproperly inſerted in 
this Place; that is, how to find a 


Number upon the Line. If the 
Tt Number you would find, conſiſts 
only of Units, then the Figures 

I | upon 
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ber ſought': Thus, if the Number 


upon the Line repreſent the Num- f 


pe | '2; '3, Ec. then 1, 2 oy 35 Oc. ? 
upon the Line, repreſents the 


Number ſought. But if the Num- 


ber conſiſts of two Figures, that is, 
of Units and Tens, then the Fi- 
gure upon the Rule ſtands for the 
Tens, and the larger Diviſions 
ſtand for Units; thus, if 34 were 
to be found upon the Line, the 


Figure 3 upon the Line is 30, 


and 4 of the large Diviſions (count- 
ed forward) is the Point repre- 
ſenting 34; and if 340 were to 


be found, it will be at the ſame 


Point upon the Line; and if 304 
were to be found, then the 3 upon 
the Line is 300, 4 of the 
ſmaller Diviſions ee forward) 


is the Point repreſenting 304. If 


the Number confifts of 4 Places, 
or Thouſands, then the Figure 


upon the Line ſtands for Thou- 


ſands, and the larger Diviſions are 


Hundreds, the leffer Diviſtons are 


n and the tenth Parts of thoſe 
leſſer 


tha 1 1 — . ko foo o JJ. 11 3 


— 


The PREFACE. 


leſſer Diviſions are Units. Thus, 
if 2735 were to be found, then the 
2 is 2000; and the 7 larger Diviſions 


> | (counted forward) is 700 more; 


: 


and 3 of the leſſer Diviſions is 30 
more; and half of one of the leſſer 
| Diviſions is 5 more, which is the 
Point repreſenting 2735. You muſt 
remember, that between each Fi- 
gure upon the Line, there are ro 
Parts, which I call the larger Di- - 
viſions; and each of thoſe larger 
Diviſions are ſubdivided (or ſuppos'd 
ſo to be) into 10 other Parts, Which 
I call the ſmaller Diviſions; and 


each of thoſe Parts ſuppos'd to be 


ſubdivided again into 10 other Parts, 
c. You muſt alfo remember, that 
if et, in the Middle of the Line; 


s, lower End will only be =; but if 
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There is one Thing more which! 
would have my Reader to under- 
ſtand, and that is, How to find all 
fuch proportional Numbers made 


Uſe of in the Proportions about a 
Circle, and of a Cylinder, and in 


other Places; which Thing may be 


of good Uſe, to know how to cor- 
rect a Number which may happen 
to be falſe printed, or to enlarge 
any Number to more decimal Places, 
for more Exactneſs; for though 1 
have mention'd what ſuch Numbers 
are, yet I have not ſhewn how to 
find them, which a Learner may 
be a little at a Nonplus to do ; 
though they are eaſily found by 
the Rules there laid down. I ſhall 


therefore give two or three Exam- 


ples, in this Place, of finding ſuch 


Numbers, which may enable my 


Reader to find out the reſt. 


And, firſt, let it be requir'd to 


find the Area of a Circle, whoſe 
Diameter is an Unit. 


By 


eld „ 1 Pr N 
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By the Proportion of Van Culen, 


if the Diameter be 1, the Circum- 
ference will be 3.141 5926, Gr. 
© whereof 3.1416 is ſufficient in moſt 
Caſes. Then the Rule teaches to 
multiply half the Circumference by 
half the Diameter, and the Product 
is the Area: That is, multiply 
1.5708 by. 5, (vis. half 3.1416 by 
half 1) and the Product 1s 7854, 
which is the Area of the Circle, 
; whoſe Diameter is 1. 


Again, if the Area be requir'd, 


when the Circumference is 1, firſt, 
find what the Diameter will be, 
thus, as 3.1416 : to 1, ſo is 1 to 
318309, which is the Diameter 
: when the Circumference is 1. Then 
multiply half . 318309 by half 1; 
that is, . 159154 by .5, and the Pro- 


duct is 079577, which is the Area 


of a Circle whoſe Circumference is 
IH 5 


a 92 1. 
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WT the. Arca be given, to. find the 
J. Joh. need | 


Se ef the Square equal, 
but extract tlie ſquare Root of the 
Area given, and it 18 done: So the 
Aquare Root of 7854 is 8862, which 
is the Side of à Square equal when 
the Diameter 18 I., And if you ex- 
tract the ſquare ] ot of <079577, it 
will be. 282 1, Which js 
the Square . 
Circumference is 1. 


If the Side of a Square Ilie a 


Cizele, be Tequir'd,, if you ſquare 
the Semidiameter, and double” that 
Square, and out, of that Sum ex- 
tract the ſquare Root, that ſhall be 
the Side of the Square which may 


be inſcrib'd in that Circle; ſo, if 


the Diameter of the Circle be 1, then 
the half is.5; which ſquar' d, 18.35, 
and this doubled 1s. 5, whoſe ſquare 
Root is .7071, the Side of the Square 


inſcrib'd. be 


Again, if the Diemetis of a Globe 


be , to find the Solidity. In 1 


is the Side of 
to the Circle, wh ole 


ne a ne 
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& | | x Chap. Wl. it is Fenbnitrared, "Har | 
e the Globe is > of a Cylinder of the? 
+ ſame Diameter and Ahlitude: Thus, 
h if the Cylinder's Diameter be 1, 
n and its Altitude or Length be alſo 
— 1. find the Solidity thereof, and take 
it © of! it, and that WI 1 be the Solidity ; 
f of the Globe requff'd. Now, If 


the Diameter be 1 the Area 6 the: 


| Circle, or Baſe of the Cylinder, 294 


7854, (as is above ſhewn) which 


i multiply'd by 1, the Altitude of the 
= | Cylinder, and the Product is alſo. 
5. | .7854, the Solidity of the Cy linder; 
„ | 4. whereof is . 5236, which is ihe 80. 
& | lidity of the Globe, whoſe Diame- 
y ter is Fe 

- From whit * been ſaid, the Rea- 
= der may eaſily perceive how all 
other proportional Numbers are 
e found, and may examine them at 

. his Pleaſure. 

1. 
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I ſhall not enla re any farther u 
on che Matter, bit Ieave the. Book 
to-ſpeak for it ſelf; and if it prove 
beneficial to the ingenious Practitio- 
ners, 1 have my Defire. So, wiſhing 
my ingenious Reader good Succeſs 
in his Endeavours, not doubting but 
He will reap Profit hereby; which 

that he may, is the hearty Defire of 
bis Wellwither, 
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DECIMAL Fraftion is an artifi- 
cial Way of letting down and ex- 
pireſſing of Natural or Vulgar Fracti- 
6 ons, as whole Numbers: And where- 
| as the Denominators of Vulgar Fra- 
| ctions are divers, the Denominators 
i of Decimal Fractions are always cer- 
rain: For 2 Decimal Fraction hath always for its 
4 Denominator an Unit, with a Cypher or Cyphers 
3 to it; and muſt therefore be either 10, 100, 
(4 


10, ro, Nc. And therefore, in writing down 
of a Decimal Fraction, there is no Neceſſity of wri- 
| ting down the Denominator ; for by bare Inſpection 
it is certainly known, it conſiſting of an Unit, 
with as many Cyphers annex d to it as there are 
3. Places (or Figures) n the Numerator. 
* B Enel, 


5 


* —— = — ꝛ 


2 Nie of Drei Part I 
Example, This Deck: e pr: 1 


* 


written thus, . 25, its Denominator being known to 
be an Unit with tv o Cyphers.; becauſe. there; are two 
Figures in the Numerntor. In like Manner, 122 
may be S 1255 and thus, 37755 ; 
and I thus; oy; and re thus, 0065, g 
As whole Numbers increaſe in a Decuple, or ten- 
fold Proportion, towards the left Hand, ſo, on the 
contrary, Decimals decreaſe towards the right Hand, 
nz decuple Proportion; as in the , pn Scheme. 
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"Inner? it appears; that Cyphers put on the ihe 3 1 
Hand of whole Numbers, do increaſe. the Value of 7 
thoſe Numbers in a decuple (or tenfold) Proportion; 3 10 
but being annex'd to the right Hand of a Decimal c. 
Fraction, do neither increaſe nor decreaſe the Value ;, 
thereof: So +E<2L is equivalent to; or .25. And, 
on the-contraty, tho' in whole Numbers Cyphers pre- ; 
fix'd before them, do neither increaſe nor diminiſh | 
the Value; yet Cyphers before a Decimal Fraction, | 
do diminiſh its Vaſue in a decuple Propor- 
tion: For 275 if you prefix a Cypher before it, 
becomes 2 , or. 025; and . 125 is 728 8＋5 by its 
prefix ing two Cyphers before it, thus, . 00125. And Ni 
therefore, when you are to write a Pecimal Fract ion; 
whoſe Denominator hath more Cyphers than there cox 


are 
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are ale Vide in the widkerkors they muſt be fupply „d 


10 by prefixing ſo many Cyphers before the Figures of 
K. 1 your Numerator; as, ſuppoſe = were to be writ- 
ten down Without its Denominator; here, becauſe 
5 5 there are three Cyphers in the Denominator, and but 


two Figures in. the Numerator, therefore prefix a Cy- 


n- * pher before 19, and ſet it down thus, ,o19. 

he The Integers are ſeparated from the Decimals ſeve- 
d, ral Ways, according to Mens Fancies; ; but the beſt 
e. and moſt uſual Way, is by a Point or Period; and if 


there be no whole Number, then a Point befere the 
Fraction is ſufficient: Thus, if you ware to write 


* 
* * 


down 31732 it may be thus expreſs'd, 317.217; 
and 59555755 thus, 59.0025; J 1 N thue, 
5 o, e. y 
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en of D ECIMALS, 
N Reduction of Decimals there are three Caſts: iſt, f 


3 
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3 To reduce a vulgar Fraction to a Decimal. adly, 
of To find the Value of a Decimal in the known Parts 
n? of Coin, Weights, Meaſures, &c. 2dly, To reduce 
gal Coin, Weighrs, Meaſures, Ec. to a Pecimal. Of theſe 
lue in their Order. — 

id, 

— f I. To reduce a 3 Fraction to a Decimal. 

an | lO. 

it, As the Denominator of the given, Fraction is to 

by its Numerator, ſo is an Unit (with a competent 

nd Number of C yphers annex d) to the Decimal requir'd, 

on; Therefore, if to the Numerator given, you annex a 

ere competent Number of Cyphers, and divide the Re- 
B 2 ſult 


are 


— . => as I wt; * * "Ja „ Ln FD my e 2 2 
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"ys ſult by the Denominator, the Quotient is the Decimal 
Wn: | equivalent to the vulgar Fraction given.. 
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SID CS SH DILL SU IF, CIO to 19 bs i : 
Example 1. Let + be given, to be reduc'd to a De- 

ll eimal of two Places, or having 200 for its Denomi- _ 
Wl! BASE. - --:- ; SEO rs th C 
1 To 3 (the Numerator given) annex two Cyphers, 
if and it makes 300; which divide by the Denaminator | 
1 4; and the Quotient is . 75; the Decimal requir'd; 
It | and is equivalent to 2 given. | & _ 
1 Note, That ſo many Cyphers as you annex to the 
lj | given Numexator, ſo many Places muſt be prick'd oft 
. in the Decimal found; and if it ſhall happen that 
there are not ſo many Places of Figures in the Quoti- 

ent, the Deficiency muſt be ſupply'd by prefixing ſo 
many Cyphers before the Quotient-Figures, as in the 
[17% next Example. | . 


5 Example 2. Let 3 be reduc'd to a Decimal having 
[ mm Places. VTV 
1 To the Numerator annex fix Cyphery and divide 
5 buy the Denominator, and the Quotient is 5235; but 
„ it was requir'd to have ſix Places, therefore yeu muſt ' 
| | prefix two Cyphers before it, and then it will be | 
005235, Which is the Decimal requir'd, and is equi- 
| valent 10 552. 5 75 | LT 
| See the Work of theſe two Examples. : 


2 © + 06 1 
* 


corel RET 
— . 


— — 4 
— 1 - — — 
— — —— nd — —— 


ö | ; 7 

20 | 1350 ö 
— 3210 | : 1 
© 0 —— 4 | 


In the ſecond Example there remains 345, which 
Remainder is very inſignificant, it being leſs than 
3577775 Part of an Unit, and therefore is rejected. 
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N 1 11. 15 Id the Value of. a Decimal i in the known 
q Parts of Money, W gt IEEE Kc. 
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Multiply the given Decimal by. the Number of 
Parts in the next inferior Denomination, and from 
the Product prick off fo many Places to the right 
Hand as there were Places in the Decimal given; 
le and multiply thoſe Figures prick'd off by the Num- 
ff ber of Parts in the next inferior Denomination, and 
t prick off ſo many Places as before, and ſo continue 
1 5 
2 


to do, till you have brought 5 it 75 Fe e Reine 
mination * 85 ad GS 


þ Example 1 15 Let 47 a 5 of a Pound Sterling be giv en 

co be reduc'd to Shillings, Pence, and Farthings. 

8 Multiply: by 20 by 12, and 4, as the Rule directs, 
and always prick off four Places to the right Hand, 

de and you will find! it to make 155. DG p< See the 


it ' Work: ** 7 ves 4 Tor) i Fan 
{t 3 0 } n. en MT 
oe BF 16598 big at wo n e er ie 
re b OY us ba 11%: A 21157-4551] #71 Zia 
: 5 223 or ae 15. 1300 | 

1 d. 5 

3 I. 5600 

4 

: 4 e 

Z - 7.— 

; | N Wars 0 

4 NG 

3 

Amore Adept Way ig the Value of 

? - Decimal of a Pound Sterling. 


72 . 


46a GE 
8 7 of Duet ALS. Part 1 


. — 22 


5 add another Shilling to the former Shillings; then 
for every Unit in the ſecond Place, count ken, and 
to that add the Figure in the third Place, and reckon 
that ſo many Farthings ; but if they make above 13, 
abate one, and if it be above 285 abate 2, and add the 
remaining Farthings to the Shillings before found. 


Example 1. Let 695 of a Pound be reduc d to 2 


Shillings, Pence, and Farthings. 


Firſt, double your 6, and it makes 1 2 * 3 take 
5 out of 9, and for that reckon another Shilling, and 
it makes 135. and the 4 remaining is 4 Tens, and 
the 5 makes 45, which being above 38, you muſt. 
therefore caſt away 2, and there . reſts 43 Farthings, 
which is 10 d. 4. So the Anſwer is 13's. 104, 4. 


4. 5. d. 
So the Value of 2 = 14 6 
And the Value of ae __ 2 4 '6 15 K 
And ſo of any other. | 5 8 


Let. 59755 of a Pound Troy be * to —— 6 


Penny-weights, and Grains, 


Multiply by 12, by 20, and by 24, 20 always 


prick off five Places towards the right Hand, and you 


will find the Anſwer to be 70. 30e rogr. fere. 
See the Work. 
1 = 
0 


7.170600 


W. * = — 8 828 N 80 — 38 The RS 8 . 3 + 3. 
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= 
. 
ES 
N 
78 
= 
21 
. 
1 
"3 
1 
7 
7 
CIT 
= * 
2 
El 
ox 
'F 


| Fart L T. " Relnon of D De 8 MAES" 

| MT : A 1 

1 Let . 43569 of 2 Tun be rede to Hundreds 
Quarter, 1 0 Pounds, . 


Mulcipl y 20) by. 4. 10 aw and the An- 
cer wi 1 bet 5c 2.9%. 24Þ. Fer. vi t 1 ef rg £206 5% 
43769 
20 — 
8.71 8% % 5: £6 | 
4 Ci. ars. ib 
1 | Facit Wu 2 23 9456 
5 28935 20 057 HAI 76 am 7 
: s g 
; B74 9595 of. a Foo be ene to nete and Quar- 
ters. 
. I2 WOE 
< 1 8 1 | 
= 4 Facit 11 Inches, 2 Quarters 
| 2-0560_ (4, 
III To reduce the known Parts of Money, 
* Weight, Meaſure, &c. to a Decimal, 
1 The R UL E. 
| To the Number of Dates of the leſſer De 8 
given, annex à competent Number of Cyphers, and 
divide by the Number of ſuch Parts that are con- 
tain'd in the greater Denomination, tb which the 
Decimal is to be brought; and the Quotient is the 
Decima! ſought. Fg 
© 1 5 3 Example 
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Example I. Let 6 d. be reduc d to ry Decimal of 
a Pound. | 


To 6 annex a competent N amber of Cyphers, (up- 
poſe 3) and divide the Reſult by 240, (the Pence in- 
2 Pound) and the Quotient is tlie Decimal requir d. 


240)6. oo0l. 025 Let 
1 200 6 wed an 
0 . « . ; , 


So Lo. a. 


Example 2. Let pals. be en 46 the Decimal 
of a 8 having ſix Places. 2 


In 3d. + there are fifteen Farthings; -Yiſerefare to 


15 annex ſix Cyphers, (becauſe there are to be ſix 
Places in the Decimal requir 93 and divide by 960, 
(the Farthings in a Pound) and the Quotient” 's 


015625. 
96ſlo)r5. ooOοονο. o 5627 
1 „ 
, 6 324 
240 . 14 ate 
480 


K 


Example 3. Let 4 b lüb be dues to > the De- 
eimal of a Foot, conliſting of four P aces. 

In 34 Inches there are 13 Quarters; ; therefore to 

annex four Cyphers, and divide by" 48, Kab an. 
ters in a Foot) and the Quotient is Unc danke N s vis 


, i ; 
71 S711 vi ohiYvil 


i Eh 300092708. tn» ai nir 


Example 
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Land 


Part I Addition of DECiMALS' 9: 


Example 4. Let oC. 1 fr. 16 lb be reduc'd to the 
Decimal of a Tun, having {ix Places. 


* 


C 1 e 
9 1 16 2240) 1052.00000[0(.46g642 
4 , * YH * © » 
37 rs. 15600 
28 . | 21600 
— | . 14400 
302 Facit . 469642 9600 
7 | 3 6400 
1052 Pounds. ee | 1920 


neee 
HA P, H 
Addition of DERCIM ALS. 


DDITION of Decimals is perform'd the ſame 
Way as Addition of whole Numbers, only you 
muſt obſerve to place your Numbers right, that is, 
Units under Units, Primes under Primes, Seconds 
under Seconds, &c. 5 N 
Example. Let 317.25, 17.125, 275-53 47:3579 
and 12:75, be added together into-ane 8um. 


199.25 © 

5 

27 
12.75 

Sum 669.9829 


; ry is ſo plain, that more Examples I think need - 
ef3. © - 


CHAP: 


— — — 


10 Subtraion of Decimals 


ona p. IV. 


 SubiraSion- of DECIMALS. - 


UBTRACTION of Decimals is kf 'd 

likewiſe the ſame Way as in whole Numbers, Re- 

ſpect being had to the right placing the Numbers, (as 
in Addition) as in th Strang 0 


(* ba 7 0 
K rom 201. 1250 
Subtr. 31.1277 Subt. F. 5785 


jo 


Rem. 180.8862 Reſts 195-5465 
i a | b 


Proof 212.0137 Proof 201.1250 


4 * 
o 
- 


(30 | | 
. f 20. 5 >> + 
Sabtr. 79.172 Subtr. . 


| 
- | 


7:2597 
Reſts 1 972.143 Reſts 23-2403 


t 


Proof 2051.31 Proof 30.5 


Note, I If the Number of places in the Deci mals be 
more in that which is to be ſubtracted, than in that 
which you ſubtract from, you muſt ſuppoſe Cyphers 


| fo make up the Number of Places, as in the fourth 


Example. 
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CHAP. v. 


Multiplication of D ECIN ALS. 
* 
ULTIPLICATTION of Decimals is alſo per- 
M form'd the ſame Way as Multiplication of 


whole Numbers ; but to know the Value of the -Pro- 
duct, obſer ve this Ru le. 


Cut off, or ſeparate — a Comma, or Prick, ſo ma- 
ny Decimal Places in the Product, as there are Places 
of Decimals in both Factors, viz. in the Multiplicand 
and Mulciplyer, which I man farther A in the 


» » 15 , 7 . % = ** 


Lev: e by 457775 | utetply the 


” & < 


Numbers together, as if they were whole Numbers, 


and the Product is 8.59375; and becauſe there were 6 


three Places of Deci mals prick d off in the Multipli- 
-cand, and two Places in the Multiplyer, therefore 
yon mut prick off five Places of Peoi mals ir in ele Pro- . 


ut, as you may ſee by the Work. 


3.1 25 
4 - 4 d 2.75 
1 
nez 
| 21875 
6250 


_ — 


8.59377 


22 


— 


wx. |; . . . X 11 ani ö 3 

12 Multiplication of DECIMALSs. Part! 
* . a N . * 41 —_— 4 1 . * — e in . : 
— — — — 


: Let 79.25 be multiply'd by. 459. - 
In this Example, becauſe two Places of Deci mals 3 
are prick'd off In the Multiplicand, "and three 1n the > 
Multiplyer, therefore there muſt be five prick'd oft 
in the Product,  __ ov x as 
% BA 3$3 07-8 a 79.27 maske. ' 

| 459 | J 

; !!ͥͤĩ?[G ³ ð e 
5 Nb ile ae 

6 2:13 e bn fir ol; J 

37 :;5; : 


Let +5272 be multiply d by a2. 

In this Example, becauſe in the Multiplicand are 

fix Decimal Places, and in the Multiplyer five Places; 
therefore in the Product there muſt be eleven Places 
of Decimals ; but when the Multiplication is finiſh'd, | 
the Product is but 57450600, vis, only eight Places; 
therefore, in this Caſe, you. muſt prefix. three Cy- 
phers before the Product - Figures; to make up the 
Number of eleven Phees; ſo the true Product will be 
00057490 80ͤ%j— rt +; 4 2} 2 . | 


= - 


435272 
00425 
676360 
270544 
541088 


— — — 


.q0937490600 
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More Examples for Pradice. 


„001472 
1045 


— 


7360 
5888 
1472 


— 
pO 4 


— 


279. 25 
«443 


139625 


111700 


111700 


124.2625 


4.443 
15.98 
—— — 
35544 


39987 
22215 


4443 


70. 99914 


————— 


7.35764 
-0726 | 


0001533240 


017732 
347 


22 .. 
701 28 | 
52596 = 


6.08 3604 


32-0752 
0325 - 
1603760 _ 
641504 
962256 


1. 4244400 


20% % 
35-45 


1001455 

801164 
1001455 
600873 


* — 


710.0315 5 


————— —„—: At 


75432 


035 


452592 
377160 
JAE 


026853792 Con- 
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ERPs in | Muleiphication of 3 parts and 
— Numbers, there is no Need to- expreſs all the 
Figures of the Product, but in moſt Caſes two, three, 
.or four Places of Decimals will be ſufficient; there- 
my to — che RO obſerve this following 


V„ ACTSaZ 
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Write ths hs I place of che Multi plyer under that 


Place of the Multiplicand whoſe Place you intend te 
keep i in; the Prödult; ;. then, invert the Order of all che 
other Figures, - hat is, write them ah the cantrary 
Way. Then, in multiplying, always begin at that 
Figure in the Multip| icand which: ſtands over the 


Figure you are then multiplying withal, and ſet 


An the firſt Figure of each particular. product di- 
rectly one under the other; but yet a due Regard 
muft be- had tothe Increaſe arifo ing from the Figures 
on the right Hand of that Figure in the Multiplicand 


which you begin to multiply at. This will appear 
more plain by Examples, 


Example 1 1. Let 2.38645 be multiply d bs 8.217 
zud let there be only four Places' retain 01 in rhe Deck: 
mals of the Product. 


Firſt, according ro the piredions,” write down the 
Malciplicand,and under it write the Multiplyer, thus; 
place the 8 (being the Unit's Place of the Multiplyer) 

under 4, the fourth Place of Dgcimals. in the Multi- 
pitcand, and write the reſt of the Figures quite con- 


Trary to the uſual Way, as in the following Work : : 


Then begin to multiply, firſt the which is left out, 
(only with ' Regaxd to the Increaſe Which muſt be 
carry'e from it) ſaying, 8 times 5 is 405 carry 4 in 
your Mind, aud {ay 8 times 4 is 32, and 4 J carry 
15 353 tet doven 6 and carry 3, and proceed thro' the 
rel; ore Figures, as in common Myltiplication : 
5 - 2. * , 50 Then 


— ae." St. 08 A, ma, bv þ \ Low 


omitted. 


3 4 


— 


wad — 3 


part 1. Contracted Multiplication- 15 


Then begin to multiply with 2, ſaying, 2 times 4 
is 8, for which I carry 1, (becauſe it is above FJ. and 
ſay 2 times 6 is 12, and x that I carry is 13; fer 


down 3 and carry x, and proceed thro: the reſt of. 


the Figures: Then multiply with one, faying; once 6 
is 6, for which carry x, and ſay once 8 is 8, and 1 15:95 
ſer down 9, and proceed: Then multiply with 7, 
ſaying, 7 times 8 is 56, for which carry 6, (becauſe 
it is above 55) and ſay 7 times 3 is 21, and 6 that I 
carry is 27; ſet down 4 and carry 2, and proceed: 


See the N, e ae 
| — 8 A 2.38645 


* a* » . 


19.6709 


Note, That in multi pl ying the Figure left out ever v 


Time next the right Hand in the Multiplicand, 1f . 
the Product be 5, or upwards to 10, you carry 1, and 
if it be 15, or upwards to 20, carry 2; and if 25, 


or upwards to 30, carry 3, Cc. 


I have here ſet down the Work of the laft Example, | 


wrought by the common Way, by which you may 


ſee both the Reaſon and Excellency of this Way, all 
the Figures on the right Hand the Line being wholly 


C 2 | 2.38645 


1 2 


_- 


2 * r * R 2 A 7 9 2 — aan — K 
CCC ⁵ĩöwi Y . ] . ]⅛4 erer 


ve 


SR; 
8 


D 


n 
e 


Sa - 


n 


— —— —— 
—— 


—— 


o 
— M. . I 


2 1 — — — Pn 8 e r 
1 1388 2 422 2 N 4 E a. Nn þ 4 Y : + 
—— ———— — — — 
: I | . E © - ®. oo s 
16 Contracted Mult: Part T. 
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c 50% £075 | 
Example, 3, Dt. 375-13738s be, aultiply'd by 
16.7324, To that the Product may have but four 


Places of Decimal, . 4 anyy, F 
Firſt, ſet 6, the Unit's Place of the Multi plyer, 
under 5, being the fourth Place of Decimals in the 


Multi plicand, (becauſe ſour Places of Deci mals were 


to be prick'd off) and vxite all the reſt of the Figures 


backward, Then multiply all the Figures of the 
 Multiplicand by x, after the common Way. Then 


begin with the ſecond Figure of the Multiplyer 6, 


Laying 6 times 8 is 48, for which I carry 5, (in re- 


ſpect of the 8 left out) and 6 times 5 is 30, and 5. 
that I carry is 35; ſet down 5 and carry 35 and pro- 
ceed after the common Method, Then begin with 
7, the third Figure ef the Multiplyer, aud ſay, 7 
times 5. is 35, for which carry 4) and fay, y times 7 
is 49, and 41 carry is 53; ſet down 3 under the 


. frlt, and carry 5, and proceed as before, Then be- 


gin with 3, the fourth Figure of the Multiplyer, and 
ſay, 3 times 7 is 21, carry 2, and ſay, 3 times 3 is 
and 2 I carry is 11; ſet down 1, and carry r, 
and proceed as before. Then begin with 2, the fifth 
Figure, and ſay, 2 times 3 is 6, for which I carry 1, 


and ſay, 2 times 1 is 2, and 1 I carry is 3; ſet down 


3; and 2 times 5 is 10; ſet down o, and carry 1, 
and proceed as before, Then begin with 4, the laſt 
Figure of the Multiplyer, and ſay 4 times 1 is 4, for 
which. I carry nothing, becauſe tis leſs than 5; 
$2208 then. 
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then ſay, 4 times 5 is 20 ſet down o, and carry 2, 
and proceed through the reſt of the Figures of the 
Multi plicand. Then add all up together, and the 
Product is 6276.95 20. See the Work. | 


375. 13758 the Multi plicand. 
4237-61 the Multiplyer revers'd, 


37513758 the Product with 1. | 
22508255 the Product with 6 increas d with 68. 
2625963 the Product with 7 increas d with 7 x 5, 
112541 the Product with 3 increas'd with 3 * 7. 
7503 the Product with 2 1ncreas'd with 2 * 3. 
1500 the Product with 4 increas'd with . 
6276.9520 the Product requir'd. 


. ——— : 


one Place in Decimals be prick'd off © 


375-13758 the Multiplicand. 
4237-61 the Multiplyer inverted, 


37514 the Product by 1 with the Increaſe of 1 x 7. 
22508 the Product with 6 increas'd with 6 x 2, 
2626 the Product with 7 increas'd with «1. 
113 the Product with 3 increas'd with 2 * 5. 
7 the Product with 2 increas d with 2 7. 
x the Increaſe only of 4 x 3. 
—— — ; 
6276.9 the Product the ſame as before, Ie; 


———— ; 
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Kulciply 295-3756 by *75642) and prick yu four 7 
Places in Decimals. 


295-3756 the Moſci plluas) | 
24657. the Multiplyer revers'd. 
2767629 the Product by 7 increas d with 7* 6. 
197588 the Product by 5 increas d with 5 * 5. 
23722 the Product by 6 increas'd with 6 x 6. 
1581 the Product by 4 increas d with 4 * 3. 
79 the Product by 2 increas'd _ 2 5905 | 


299-0699 the Product requir' "de. 


Let the Have Example be ted, and let there be 


only one Place of Decimals. 


6 | | | 4 


2767. "he « Produdt by inoreas d Wich 7 13. N 
198 the Product by increas d with 5 * 5. 


24 the Product by 6 increas'd with 6 9 ＋ * * 


2 the Increaſe of 4 #9T4 * 3. 


—ñ — 


299. the Product. 
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Characters, and their Signification. 


Ir - Note, That this Mark | fignifles- Addition; as 
34-5, that is, 8 more 5, or 8 added to 1 and 8-3: 
7 denotes theſe Numbers are to be added into one 
This Mark — fignifies Subtraction, as 9—4 ſigni- 
ies that 4 is to be taken from 9. | 
This Mark x ſignifies Multiplicaticn,. as 7 * ſig- 
niiies that 7 is to be multiply'd into x. | 
This Mark — ſignifies Diviſion, as 12 ＋ 4 figniſies 
12 is to be divided by 4. b , 

This Merk == ſignifies Equality, or Equation, that 
is, when == is plac'd between Numbers, or Quanti- 
ties, it denotes them to be equal, as 7-+5==12, that 
is, 7 more 5 is equal to 12; and 15—7=2=38. that is, 
1 leſs by 7, is equal to 8, or ſubtract 7 from 15 and 
there remains 8. ele, 0. 93 e 

This Mark :: is the Sign of Proportion, or the 


Golden Rule, it being always plac'd betwixt the two ö 
middle Terms or Numbers in Proportion, thus, 
4-: 20:6: 30, to be thus read,, as 4 15 to 20, ſo is 8 7 
to 30. VVV 
9. N K 9 a d e 
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Diviſion of DECIMALS. 


IVISION of Decimals is perform'd after the | 
ſame Manner as Diviſion: of whole Numbers; : 


but to know the Value or Denomination of tti- Quo- 
tient, is the only Difficulty, for the reſolving of ö 
Which: obſerve either of the following : | 
88 Oo wo 3 


n 


. ave 


Dit | T7 — 1 . 


TY IR HS er ee e FP Wee ne wwe? er or 1.4 5 
1 235 } - 1 * 9 
PP 3 2 + 328 18 a 
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1, The firſt Figure in the Quotient muſt be of the 
fame Ne nomination with that Figure in the Dividend 
which ſtands (er is ſuppos d to ſtand) over the Unic's 

II. When the Work of Diviſion is ended, count 

how many Places of decimal Parts there are in the 
Dividend more than in the Diviſor; for that Exceſs _ 

is the 1 of Places which muſt be ſeparated in 
tte Quotient for Decimals: But if there be not ſo ma- 
ny Figures in the Quotient, as is the ſaid Exceſs, that 
Deficiency muſt be ſupply'd with Cyphers in the 
Quotient, prefix d before the ſignificant Figures there- 
of, towards the left Hand, with a Point before them; 

_ ſo ſhall you plainly difcover the Value of the Quoti- 
ent, | 15 THEY . | 


Theſe following be, . b to te carefully obs 
8 ery ; 


If the Diviſor conſiſts of more Places than the Di- 
vidend, there muſt be a competent Number of Cy- 
phers annex'd to the Dividend, to make it conſiſt of 
as many (at leaſt) or more Places of Decimals than 
the Diviſor; for the Cyphers added muſt be reckon'd 
as Decimals. | 
Conſider whether there be as many decimal Parts 
in the Dividend as there are in the Diviſor ; if there 
be not, make them ſo many, or more, by annexing 
of Cyphers. A 
In dividing of whole or mix'd Numbers, if there | 
be a Remainder, you bring down more Cyphers, and, | 
buy continuing your Diviſion, carry the Quotient to | 
as many Places of Decimals as you pleaſe. 
* Theſe Things being conſider d, I ſhall proceed to 
the Practice of Diviſion of Decimals, which I ſhall 
endeavour to explain in as familiar and eiſy as Me- 
— 
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0 Example 1. Let 48 be divided by 144. 


In this Example the Piviſor 144, is greater than 
the Dividend 95 therefore, according to the Dire- 
ctions above, 1 annex à competent Number of Cy- 
phers, (viz. four) with a Point between them and 
divide according to the uſual Wax. 
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But, firſt, in ſeeking how often 144 in 38.0, (the 
firſt three Figures of the Dividend) I find the Unit's 
Place of the Diviſor to fall under the firſt Place of 
Deci mals; therefore the firſt Figure in the Quotient is 
in the firſt Place of Decimals. Ora by the ſecond Rule, 
there being four Places of Decimals in the Dividend, 
and none in the Diviſor; ſo the Exceſs of decimal 
Places in the Dividend, above that in the Diviſor, is 
four; ſo that when the Divifion is ended, there muſt 
be four Places of Decimals in the Quotient. See the 
Work. ES | | | 


Example 2. Let 217.75 be divided by Ey. 


Firſt; in ſeeking how oft 65 in 217; (the firſt three 
Figures of the Dividend) I find the. Unit's Place of 


the Diviſor to fall under the Unit's Place of the Divi- 


dend; therefore the firſt Figure in the Quotient will 
be Units, and all the-reſt Decimals. Or by the ſecond 
Rule, there being two Places of Deci mals in the Di- 
vidend, and no Deci mals in the Diviſor, therefore 
the Exceſs of decimal Places in the Dividend, above 
the Diviſor, is two; ſo when the Diviſion is ended, 
ſeparate two Places in the Quotient, towards the 
right Hand, by a Point, See the Work. 
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In this Example, the Unit's Place . the Divi- 


5 
ſor falls under 6, the Ten's Place of the Dividend; 


therefore (by the firſt Rule) the firſt Figure in the 


Quotient is Tens: Or, by the ſecond Rule, the Ex- 
ceſs of Decimal Places in the Dividend, above the Di- 
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viſor, is three, there being five Places of Decimals in 


the Dividend, and but two in the Diviſor ; ſo there 
Hen be three Places of Decimals i in the Quotieur, 
Sr 7.139 
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— A. 
i this Example, 5, the Unit” S place of the Divi- 
: ſor falls under 7, the ſecond Place of Decimals in 


the Dividend; therefore (by the firſt Rule) the firſt 
Figure in the Quotient i is in the ſecond Place of Deci- 
mals; ſo that you muſt put a Cypher before the firſt 
Figure i in the Quotient. And by the ſecond Rule, the 
Exceſs of decimal Places in the Dividend, above the 
Number of decimal Places L in the Diviſor, is 4; for 
the decimal Places in the -Dividend is 6, and the 
Number of Places in the Dyviſor. but two; therefore 
there muſt be WE Places of — — in the Quotient. 
But the Diviſion bein after the common 
Way, the Figures in 55 beben are but three, there- 


fore :you muſt Prensa Ser before the ſignificant 
Figures. Per 
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Examp! e575. Let 725664 be divided by 1347. 
1 34772. 564(53 5,60 
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In il Exam . 8 Divide being SET the 
firſt Figure thereof falls under the Ten's Place in the 
Dividend; therefore the Units (if there had been any) 
ſhould fall under the Hundred's Place in the Dividend, 

and ſo the firſt Figure in the. Quotient 1s Hundreds. 
And, by the ſecond Rule, there being four Places of 
Decimals im ch Dividend, and as many in the Di- 
viſor, ſo the Exceſ.is nothing; but in dividing I 
put two Cyphers to the Remainders, and continue 
the Diviſion to two Places farther, ſo have I two 
Places of Decimals, See the Work, 
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In this ak. the Unit's place of the Diviſor | 
(if there had been any) would fall under the Unit's 
Place of the Dividend; therefore the firſt Figure of 
the Quotient is Units. And, by the ſecond Rule, 
there being ſeven Places of Decimals in the Dividend, 
and but four Places in the Diviſor, ſo the Exceſs is 
three; therefore there muſt be three Places of Deci- 


- mals "M the Quotient. 
I ſhall ſet down only the Work of ſome few Exam» 
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N Divideaat Ec Way, when 

the Diviſor hath many er- und it is requir'd 
to continue the Diviſion tilhbche Value of the. Re- 
mainder be but ſmall, the. Operation will ſometi mes 
be large and tedious; but may; be excellently con - 
tracted by the following * 


e 1 E. 
Ny the firſt Rule of this—Shapter, (pag. 20) find 
what is the Value of the firſt Figure in the Quotient; 
then by knowing the firfls$#gure's Denomination, 
you may have as many coras few Places of Decimals 
as you pleaſe, by taking many of the left Hand Fi- 
gures of the Diviſor as veu think convenient for the 
firſt Diviſor; and then take as many Figures of the 
Dividend as will unſwer them z und an dividing, omit 
one Figure of the Diviſor atfexch following Openati- 
on. A few een er 11 l 2118: 
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A tie Bxampley the Unit's plase of the Divifor 
falls under the Humdred's Phe in the Dividend; - Row 
It is requir d that abres Places of Decimals be in 
Quotient; ſo thers muſt be fix Places in all, łhat 15 
three Places of vrhole Wnbers, and three Places of De- 
cimals. Then, becaufe I can have the Diviſor in the 
firſt fix Figures of the Dividend, I eut off the 62 with 
a Daſh of the Pen, as uſeleſs; then F ſeek how oft the 
Divifor in the Dividend, and the Anſwer is three 
— * 3. 8 3 in the Quotient, and multiply and ſub- 
common, Diviſion, and the Remaimder is 
ey Then prick off the 3. in the Diviſor, and 
el how oft the remaining Figures may be had in 
43946; the Remainder, which can be but once; put 1 
in the Quotient, and multiply and ſubtract, and the 
next Remainder is 21373. Then prick off the four in 
the Diviſor, and ſeek ho- often the remaining Fi- 
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gures may be bad in 21372, which will be 9 times; 
put 9 in your Quotient, 1 thus, * 
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1 proceed to divide as be fore, 
51 Which will be 5 times; 
and multi ply and ſubtr ct, 

wo and 


Tar 


nad; the- Remainder is 7922841. 1 Then I prick off 
the firſt Figure in tb Dixi ſor c, 8 {eek how often 

the remaining Figures of the: Diviſor in the aforeſaid 
Remainder, which I fiad-g-times; put 9 in the Quo- 
tient, and mulciply-thereby, ſaying, g times 5 (the 
Figure prick'd off) is 4 for which I carry 5, and 
fay, 9 times 1 1s 9, and-y-Learry i is 14; ſet down 4, 
and carry 1, and proceed.te-multiply the reſt of the 
Figures, and ſubtract, ui the Remainder will be 
40087. Then prick of he- Fi igure 1, and ſeek how 
often 87586 in the Nemainder in 40087, the Anſwer - 
will be o; ſo put o in the Quotient, and prick off 
the Figure 6, and ſeek- how often 8758 in 40087, 
which to be 4 Times; put 4 in the Quotient, and 
multiply, ſay, 4 times 6, (the Figure laſt prick'd off) 
is 24, for which I carry ag and ſay, 4 times 8 is 32, 
and 21 carry is 34; fer.down 4, and carry 3; multi- 
ply the reſt of the Figures, and ſubtract as before, and 
Io proceed after the ſame Manner, until all the Fi- 
Zures of the See be Peil d , to * ul. n 
See the MT) Ann 3115; 
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Un this Example, 7, the Unit «Dlace-of, the Divi- 

tor, falls under x; thee Place of Decimals:;; there- 
fore-the firſt Figure of the Quotient is in the firſt Place 
of Decimals, ſo the Quotient will be all Decimals: 
Then, becauſe the Quotient-Figures, and the Figures 
of the Diviſor, will be of an equal Number, daſn off 
the 43 in the Diviſar, and the.) in che ee as 
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e I have hivtiderorgiven DireQions for; pio 
portioning rhe Diviſor and Dividend, ſo'as'to-bring 
into the Quotient what Number of Decimals you 
pleaſe, yet there is no abſdlute Neceſſity for it ; but 

you may carry on your Diviſion to what Degree you 
pleaſe, before you begin to prick off the Figures of 
the Diviſor, in order to contract the Work, as in the 
following Examples, where it is not requir'd to prick 
off any determinate Number of en but it may 
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IT be Ex traction of the Savar® Roor. 
Fa Square Number be g 


O find the Root thereof that is, to DR out 
ſuch a Number, as being multiply'd into itſelf, 
the Product ſhall be equal to the Number given, ſuch 
Operation is call'd, The Extraction of the Square Root 3 
Which to do, obſerve the following Directions. 
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a 25 You e Swen Number, chat is, 
make. a Point or Prick over the Unit's Place, another 


e the e neee Fm Figure 
ds od 81 bf hw 
25, 7 Then ſeek⸗ the greateſt Fuare. Number i in the 


ft Pint towards tlie dex Hand, placing the ſquare - 
Number under the firſt Point, and the Root thereof 
in the Quotient, and Tubstaek the ſaid ſquare Num- 
ber from the fixſt Ls f the Remainder n . 


n the next Point, ud Fall chat the Reſolvend. 
| 2th, 4 "Then donble ahe tient, and place it, for a 


Div ifor, on the left Hancbof the Raſolvend; and ſeek 
how: often the Diviſor is centain'ch in the Reſolvend, 4. 


(reſerving, always, the VUnit's place) and put the An= 
ſwer in the Quotient, unculſo on the right Hand 
Side of the Diviſor; thaw multiply by: the Figure laſt” 


put in the Quotient, and#ſubrract. the Produtt from 


the Reſolyend, (as in common Diviſion) and bring 


down the next Point to ne — n ** gn 


any more) and proceed ay befo 


4 ard ggg ede, ond their. 


Roots. 
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ſquare. Number in 40, (ihe firſt Point to 'the Joke 
Hand) which you willfind.to 5 ** and 6 05 05 
ut. 36 "Ian and.6 in che Quatieat,' and; ibtn 
PI 1 2 = Tit is that Pf 
ing dawn: t > r. Point 8g, 7:plaring it onjithe 
right Hand, id ĩt makes 889. for A Reſolvend;; then 
double the Quotient 6, andat; m chic 
von the left Hand far a Divider, and ſeek ly 
. 12 in 98, refervin githe:Utit's Place) the Anf wer is 
5 Jtimes; which Pat inche Orstient, and alſo 2 
7 right Hand Side of the:Diviſar, and inultipiy f 
73:(a5 in cn Diitifion). and the Froduct i; 
which ſiibtractedi from the Reſolvend, eee 
E your Lc d 23 And 93 — 
Root. of 449 i557 Noot, if qu multiply uU 
ie ſelf, that 35, 67 by 6 the Product will be 48g, 


1 . Number, and proves the 
Work to be rights... - $1020] 2% 1395 | 


Earle 2. Let gag be a Number Me and : 
let che ſquare. Root thereof e OY | 


x "203 
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4SgProduct. 
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To 
Firſt, Point your given dumber, a3 before directed, | 
putting a Point upenthe Unite, Hundreds, and Tens 
of Thouſands 3 them fen what is the greateſt ſquare 
Number in 10, (che Al Point) which by the licks 
ale 1 818. ni Table 


Table 705 ain find ev g, and 3 the Root thereof; 
put 9 under ro, and 3 in the Gent, then ſubtract |) 
D out of to, and there remains 1; to which bring 
oven 69, the next Pornt, and it makes 169 for the 
N ' Reſalvend; then double the Quotient 3,*anUit _— 
85, Which plabe on che left Hand of the Refolvend 
1 Diviſor, and ek how oft 6 in 16; the Anferer i: 
twice; pur 2 in the Qudtient, and alſo on the right 
- Hand of the Diviſory/ making it 62, Then multiply | 
82 by the 2 LES 12 Ak the Quotient, and the Product 
18 1424 > ſubtract from the Reſolvend, and 
chere My 45; to which bring down 29 the 
next Point, and it makes 45779 for a new Reſolvend. 
Then double the Quotient 32; and it makes 64, which 
lace on the left Side the Reſolvend for a Diviſor, and 
el how oft 64 in 4725 Which you will find y times; 
put 2 in the-Quorientz and alſo on the right Hand of 
the Diviſer, making it 64 vrhich multiply d by 
the 7 in the Quotient, it makes 4529, which ſub- 
tracted from the Reſolvend, there remains nothing. 
0 327 15 the . Root of the siven Number. | 


| | Example 3. Let 226874 be a ſquare, Number 
© given, TM Root nen is be 


2x68741(150623 
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Having pointed the given Number, as before direct · 


ed, ſeek What is the greateſt ſquare N umber in the 
-firſt Point 2, which is once; put I, the Square, un- 


der 2; and 1, the Root thereof, in the Quotient; ſub- 


tract 1 from 2, and there remains 1; to which bring 
down the next Point, 26, and ſet on the right Hand, 


making it 126; double the in the Quotient, makes 
23 ſet 2 on the left Hand fe a Diviſor, and aſk ho- 
often 2 in 124 which will be times; put 5 in the 


Quotient, and alſe en the righe Hand of the Diviſor, 
making it 25; multiply (s in common Divifſon) 25 
by 5, and ſubtract the Product). 125 from 126, and 


there remains 1. 


| ring down the next Point, 87, 
and it makes 187 for a. new Reſolvend; and double 


the x5 in the Quotient, it makes 30 for a new Divi- 
ſor. Then ſeek how often 39 in 18, Which you 


can't have; ſo you, muſt put o in the Quoti- 


ent, and alſo on the right Hand of the Diviſor, and 
bring down the next Point, and it makes 18741 for 
another new Reſolvend. Then ſeek how often 300 in 


1874, which will be 6 times; put 6 in the Quotient, 
and alſo on the right Hand of the Diviſdr, multiply 
and ſubtract, and the Remainder will be 705. Now, 
if you have a Mind to find the Value of the Remain- 
der, you may annex Cyphers, by two at a Time, to 
the Remainders, and ſo proſecute the Work to what 
Number of Decimal Parts you pleaſe; thus, to 705 
annex two Cyphers, and it will make 50500, and 
the Quotient, doubled, is 301 2 for a Diviſor : Then 
ſeek how often 3012 in 7050, (rejecting the Unit's 
Place) which will be twice; put 2 in the Quotient, 
and alſo on the right Hand of the Diviſor, and mul- 
tiply and ſubtract as before, and the Remainder will 
be 10256; to which annex two Cyphers, and proceed 
as before, and you will get a 3 in the Quotient next. 
So the ſquare Root of the given Number is 1506.23, 
which being ſquar'd, or multiply'd, by it ſelf, and 
the laſt Remainder added; will make the given Num- 
ber, as follows.) 
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If the given Number be a mix'd_ Number, **. 
confiſting of a whole Number and a Decimal t 
ther, make the Number of decimal Places even, that- 
is, 2, 4, 6, 8, Ct. that ſo there may a Point fall 
upon the Unit's Place of the whole Numbers, ws in 
this laſt Example, and in that following. 


KY: Example 


Ex Bl 3. Let 656714 5 2 be given . to > find che 
ſquare a La 


ack 1422 11 +903 - 2 ' 2 1g 
« 0-0. 25 


n 375126103. 55 Root. 
64 a 
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In ater are five Places of beit 
therefore put à Cypher to it," to make it even, that 
5 be may a Point fall pg EY the Unit's Place. 


7 ford the Square © Root of a Frafion, 15 
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If it be a Sen Fraction, — Work Ain no- 
thing from the Examples afore· going, only ycu muſt 
be mindful to point your given Number aright; for 
(as was before directed) the Number of Places muſt al- 
ways be made even, and then begin to ae at the 

right- Hand, as in whole Numbers. 
If ir be a vulgar Fraction, it muſt be DF d'to a 
Decimal, by the firſt Rule of the ſecond Chapter. 
I ſhall give an Example or two in ns Caſe „ and 


ſo conclude this Chapter. 
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6 N Let 225 be « ook Traction given, whoſe ſquare 
Root is requir'd ; and let it be requir'd to have mm 
. of Decimal in the Root. | 
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In this + Example there mult be fixe Cyphers annex d, 


. two Places in the e make but one ĩn K 
Root. 
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Radar this 2 to a Decimal, it makes 8755 to 
which annex Cyphers, and extract the ſquare Root, 
as if it was a whole Number. Sothe Root is. 9374. f 


Let ;;+ be a vulgar N whoſe fe Rar Root i is 
requir nr: 1755 n ü 
| . Root. 
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Let 7 be 2 8 Fraction dme whoſe ___ 
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'In ortoaching the Root of this, - becauſe * the fiſt | 
Point conſiſts of Cyphers, there muſt bes Cypher put 
firſt in the Quotient. 

To prove this Rule, ſquare the Boot: and to the 
Product add the Remainder, as was before directed. 
To ſquare A Number, is to-multiply it by it ſelf; and 


to cube it, is to er rake * r * the Number 
by the Number it ſelf. e 


ae aorta fee | 
CH A N p. VII. 


roomy of . 


The ens of the 2 UBE R O0 T. 


o cxtradt the Cube "IT * ns itids elle bu 
T. find ſuch a Number as being firſt Milet 
into it ſelf, and then into that Product, 3 
the given Number; which to 1 er 4c 9 7 
ie Directions. K 5 


1, You muſt point your . given Number, begin. 
ning with the Unit's Place, "and make a Point or 
Dot over every third Figure towards the left Hand. 


A2 diy, Seek the greateſt Cube Number in the firſt 
Point, towards the left Hand, putting. the Root 
thereof in the Quotient, and the ſaid Cube Number 
under the firſt Point, and ſubtra& it therefrom, and 


to the Remainder bring down the next Point, - and 
call that the Reſolvend, 


zd), Triple the Quotient, and place it under the 
Reſolvend 3 the Unit's Place of this under the Ten's 


Place of the Reſolvend; and call this the triple Quo- 
tient. 


4thly, Square the Quotient, Rf triple the Square, 
| and FUL it under the triple — 3 woe Units of 


this 


— — —_ 


— — — 


this under the Ten's ; Place of the pl Todes and 
call this the triple Square. 


$thly, Add theſe two together, in the ſame we | 


as they ſtand, a and the Sum ſhall be the Diviſor, 


_ Gthly, Seek how often the Diviſor is contain'd in 
the Refolvend, rejecting the Unit's Place of the Re- 
ſolvend, (as in the — Root) and put the A 


in the Quotient: | 


=thly, Cube the Figure laſt put in che Quotient, and 
put the Unit's Place thereof under the Unit's Place of 
the Reſolvend. 


S8thly, Multiply the Square of the Figure laſt put in 


the Quotient, into the triple Quotient, and place the 
Product under che 6h, one Place more to the left | 


Hand. 


gthly, Multi 1 the erple Square by the Figure 
laſt put in the & 
ene Place more to the left Hand. 


|  xothly, Add the three laſt Numbers herz in the 
ſame Order as they Many, and. ae that the * . 


hend. 


© Tafty, Subtract the gubtra kefid from the Reflyand, 
and if there be another Point, bring it down to the 


Remainder, and call that a new Reſolvend, and me 
1 5 in Lou 23 857 as before, 1 | 


— 2 OY 


= of the Cube Root. "Dare 1 


uotient, and place it under the laſt, 
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" Fxaniple 1. Let 314432 be a Cubick Namberz 


| whoſe Root is requir d. 


8 


31 443258 Root, 


- 216 — 


* 


— : 


98432 Reſolvend. 


*. 
| 


18 Triple Quotient of 6. 
Quotient 6. 


103 Triple Square of the 


| 


be 1098 Diviſor. 


* * 


| 


_ «+ Fr2* Cube of 8, the laſt Figure of the Root. 
1152 The Square of 8, by the triple Quotient. 
864 The triple Square of the Quotient 6 by 8, 

98432 The Subtrahend, 


— 


A 


"Wh: 


you will find to be 216, which is the neareſt that is 
leſs than 314, and its Root is 6; which put in the 
Quotient, and 216 under 314 and ſubtract tit there- 


from, and there remains 98; to which bring down 


the next Point, 432, and annex to 98; ſo will it 
make 98432 for the Reſolvend. Then triple the 


Quotient 6, it makes 18, which write down, the U- 


nit's Place 8 under 3 the Ten's Place of the Reſolvend. 
Then ſquare the Quotient 6, and triple that Square, 
and it makes 108, which write under the triple Quo- 
tient, one Place to the left Hand; then add thoſe 
two Numbers together, and they make 1098 for the 
Diviſor. Then ſeek how often the Divi ſor Nis con- 
tain'd in the Reſolvend, (rejecting the Unit's Place 
thereof) that is, how often 1098 in 9843, which is 
11 e . $ times; 


33 
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g times; put $ in the Quotient, and the Cube thereof \ 

below the Diviſor, the Unit's Place under the Unit's: 4 
1 
7 
| 


Place of the Reſolvend. Then ſquare the & laſt put 5 
in the Quotient, and multiply 64, the Square thereof, 
by the triple Quotient, 18, the Praduct is 1152; ſet. 
this under the Cube of 8, the Units of this under the 
Tens of that. Then multiply the triple Square of the 
Quotient by 8, the Figure laſt put in the Quotient, 
the Product is 864; ſet this down under the laſt Pro- 
duct, a Place more to the left Hand. Then draw a 
Line under thoſe three, and add them together, and 

the Sum is 98432, which is call'd the Subtrahend; 
which being ſubtracted from the Reſolvend, the Re- 
mainder is nothing; which ſhews the Number to be 
| a true cubick Number; whoſe Root is 68; that is, if 
| * 68 be cub'd, it will make 314432. | | 


For if 68 be-multiply?d by: 68, the Product will be 

4624; and this Product, multiply'd again by 68, 
the laſt Product is 314432, which ſhews the Work to 

be right, 

| | 68 
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The Proof 314432 
Example 2. Let the Cube Root of $735329 be re 
quir d. i the | 
After you have pointed the given Number, ſeek 


what is the greateſt Cube Number in 5, the firſt Point, 
* | which 


; Chap. VIII. "Extrattion of rhe Cube Noot. 97 


„ at 


which (by the little Table, pag. 34) you will Sn va to 
be 1; which place under 5, and I, the Root thereof, 
in the Quotient; and ſubtract 1 from 5, and . 
remains 4; to which bring down the next Point, it 
makes. 4735 for the Reſolvend. Then triple the r, 
and it makes; 3 ' Bar the Rome of 2 is 1, and the 
Tri ple ther - 3; which under another i in 


proceed as in the laft Ban 3355 


1 
1 4 


K 70-21 inne 20 
3731330179 nate. 47h | pron v7 
. : N . 5 


453 5 Reſolverid. / | 


3 The triple of the ht 798 firſt Figure. 
1 Th tri . e of the Coleus r. Mts: On 
1995 The Cube of , the fecond Figure of the Root. 
147 TheSquareof 7, multip. in the triple Qustient g. 
21 The triple Square of ths Quotient, 1 p. by th 


3913 The Subtrahend. 


8223 39 The new Reſolvend. 


el 


51 The triple of the Quot. x the two firſt Fig. 
867 The triple Square of the * ent 17. 


* Diviſor. 5 GA, 


729 The Cube of , the lat Figure of the Root. 
4131 The Square of 9, multip. by the trip. Quot. 52. 
7803 The triple Square of the Quotient 867 by * 


— Re inner near. 


822339 The Subtrahend, Af 
oof ons | \ | f In 
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In. this Example, 335 the firſt Diviſor ſeems to . 
contain d more than ſeven times in 4735, the Reſul- 
vend; but if you work withogf 8, yon will Rn 
that the Subtrabend will be e aN Fhe Real- 
vend·. — RES — erer 
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The triple Quotient, by the Square of 1 
The earn by aer 20 Figure: 
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* 3 The Subtrahend, - * Ms + e 


2670759 A new ae eB SOT 104 
— ö - oK HOP | 8 5 £4 . 
92 The triple of 31. N 
288 + The * OP "IHE of are, WE; = = 
729 The Cube of 9, the laſt Figure. 12 7 5 
7533 The Square of 9, by 93,the «+ POR 
27947 7 1 0 The nn funde ans 3 by 9. 1 er 
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20604 Reſolvend. 
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12 The triple of & | 
43 The triple Square of 4. 


492 The Diviſor. 


2 The Cube of 3. 
108 The Square of 3, by the triple ken 


144 The triple Square by > 
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1550% The Subtrahend. 5 


5097519 The Reſolvend. 


129 The triple of 43. 
5547 The triple Square of 43. 


55599 The Diviſor. 


mM 


729 The Cube of 9. 
10449 The Square of by 129. 
49923 The triple Square by 9. 


5097519 The Subtrahend. 
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18 The triple of 6. | un t | el 
3 The triple Square of 5. Lites tt va 


LD The Diviſor. 5 


27 The Cube of 3; the Sk Figure, F > 62} 
15 162 The Square of 3 by 198989. 
324 The 9 Square 108 by 3˙ A 
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11907 The triple Square of 63. n 
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512 The cube of 8. i cl Pg T err 
12096 The Square of 8 by. „ bi Toes 
© 95256. The triple Square, 11909 by re 
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THT - 4 The Ante of AC 10 7561157 gigi is 1175 to 
11 The triple Square of ER ͤ ' bring 
— 6 doc grozthe 
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— iq Th 0 and it makes 
512 The Cube of 8. E 227810 for a 
* The Square of 8 55 8. new Reſoly. 
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940 The triple of e 2 and ſseka ne 
235200 The triple Square of 280. Diviſor; 3 (af 
8 ter you have 
2352840 © New Diviſor, *" brouglit down 
—— Four laſt point 
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In extracting the Cube Root of à mix'd Number, 
always obſerve to make the decimal Part to confiſt of 
either three, ſix, nine, & c. Places, that is,-atways 
to conſiſt of even Points, as in the laſt Examole, 
where the decimal Places we Ave, to which I an- 
nex'd a Cypher to make 96 has and {o. L proceed to 
point it; and by that Means I have a Point falls upon 
the Unit's Place of whole Numbers, which yon Muſt 
always obſerve. ES 
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This is the ſame to do as in whole Numbers, ob- 
ſerve but the foregoing Directions for the true pointing 
thereof; for, as was before directed, the Decimal muſt 
always conſiſt of either three, ſit, nine, &c. Places; 
and if it be not ſo, it muſt be made ſo, by annexing 
of Cyphers, as is aboveſaiid. 


If the Cube Root of a vulgar Friction be requir d, 
you muſt firſt reduet.it to. 3 Deetma], and then er-. 
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You may prove the Truth of the Work, by cubing 
the Noot found, as was ſhew'd in the firſt Example ; 
and if any Thing remainy add it to the ſaid Cube, 


and the Sum will be the given Number. if the Work 
is right] y ee ; 


I will 
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1 will ſhew the Proof of the fifth Example, {Page 
Jo) the given Number being 259697989, whoſe 
Root is 638, it being a ſurd — there remains 
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Proof equalto the Nei- Number 259697989 
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Ante. 2 i! 1 o 3364T $437 2 ＋ * en 19Y 
N the {interns of Pet; Tnches,' e I ſhall 
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_— As FRY be eaſily underltood * r 
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rick, Nultiply 9 Inches by 3, ſaying, 3 Sha 9 
is 27 Inches, which make 2 Feet 3 Inches; ſet 
down 3 under Inches, and carry 2 to the Feet, ſaying, 
zZ times 7 is 21; and 2 that I carry make 23; ſet 
down 23 under the Feet. 

Then begin with 6 Inches, Axing, 6 times 9 is 54 
Parts, which is 4 Inches and 6 Parts; ſet down 6 
Parts, and carry 4, ſayldg, 6 times 7 is 42, and 4 
that I carry is 46 Inches, which is 3 Feet 10 Inches; 
which ſer down, and aj A up together, and the 
Product i is 27 Feet x Inch Hurts. 


t "Example 2. Let et Tnches, be multi y'd 
by ? Feet, Ka ant F 75 5 DH 


38 
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Fir, Multiply by 9 Feet, Ayia. 9 times 7 is 
63, which is 5 Feet 3 Inches; ſet down 3 and carry 
55 ſaying, 9 times 5 is 45, and 5 I carry is 50 ſet 
Lon ©, and carry 55 9 times 7 1s Gy and E 


60 Whltiplication of Feet, Ine, e. Part II 
is 68; ' ſet down'68, and proceed to multiply by 8 ; 
is 4 times, and 8 remains; ſet 8 Phee to the right 
Hand; and carry 4: Then multiply 95 by 8, and 
the Product is 600, and 4 that I carry is 604, which 
divided by 12, the —_— is 50 Feet, and 4 remains; 
et down 50 Feet 4 Inches, and add all up together, 
and you will find the Product 730 Feet, 7 Inches, 8 
I will repeat the laſt Exampfe again, and ſhew an- 
other Way to work it, which, I think, is better, 
and more expeditious, when there are more Figures 


than one in the Feet; thus, 


, Multiply by 9 Feet, firſt, as above directed; then, 
inſtead of multiplying by 8 Inches, let the 8 Inches 
be parted into ſuch aliquot or even Parts of a Fot, 
as you find to be contain'd in that Figure, if you take 
ſuch Parts of the Multiplicand, and add them to the 
former Product, the Lan will give the Anſwer : 
Thus, 8 Inches may be parted into 4 and 4, becauſe 
4 is the third Part of 12. 80, if you take the third 
Part of 75 Feet 7 Inches, and ſet it down twice, 
and add all together, the Sum will be 730 Feet 7 
Inches 8 Parts, the ſa me as before; thus, ſay how often 
3 in 7, which is twice, ſet down 2; then, becauſe 
twice 3 186, ſay, 6 out of and there remains 1, 
for which you muſt add 20 to the 5, and it makes 25; 
then the Threes in 125 are q times, ſet down y; and, 
decanſe 3 times 5 is 25, chere is o remains. Then go 
to 
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9. Ipgþes he. Ape te twice; 
e Grieg e 7 are Js bs 
5, take 6. out of 7, and there 1 ol t Inch, w 
is 12 Parts; then the Theses in 12 are 4 times, _ 
© remains. So the third Part of 75 Feet 7 Inches, 
is 25 Feet, 2 Inches, 4 Parts, which ſet down again, 


and add all together, tha Sum 739 1 7 n 
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8 Parts, the ſame as. BweTr ad; br g bus 
Example 3. Let 97 Feet g Inches, be ati kuh 
„ n ge mt. 
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Begin, firſt, to > multip by 8 Feet, ſaying, 8 
ms es,8. A e 2 25 Feet 4 Inches; ſer 
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yn 4 Inches, and carry 5 fing, 8 times 5 is 

55. 7 5 1 carry is 6x 3. ſet down x, and carry 65 

aying, 8 times 9 is Tar. No I. arry 1s 78, Which 
Ea 


$ geen Then, i. 775 lplying by o nch 
ta ke the e 1 855 12 which 9 makes, $4949 | 


| Fand 3, 6, Inches 8 half 125 and 3 the fourth 


Part ; therefore take 112 half of G7 Feet 8 Inches, 
which is 48 Feet 10 Inches; and becauſe 3 is half 6, 
you may take the half of 48 Feet 10 Inches, which 
is 24 Feet 5 Inches; add all up together, and the Sum 


is 8 54 Feet 7 e See the Work as above. 
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by 17 Feet 7 Inches. 
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{Jn this. Example, 39 are more than 72 
Feet i in the Multiplyer therefore I firſt multiply the 
75 by 17 Feet; then, e becauſe the aliquot Parts in 5 
Inches are and 35 that is anthird and à fourth, I 
cake the third Part of 75 Feet 9 Inches, which is 
25 Feet 3 Inches, and the fourth Part thereof is 18 
Feet, 11 Inches, 3 Parts; then the ali qudt Parts of 9 
Inches is 6 and 3, that is, half and a fourth; there- 
fore Ltake half 17 Feet, which is 8 Feet 6 Inches, 
and the fourth Part is 4 Feet 3 Inches, (not med- 
Aling with the 21 Inches, (ny, that was multiply'd 
into the 9 before 3) then add all theſe tog e N ang 
the Sum is 1 331 fer, 11 N 3 Pirts, | 
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Capi, | ultiplication of Fa . 22 


Eæample 5. Let 95 Feet 5! Inches, be maktiply'd 
* 37 Feet ee, +7... Eon] TD 76 * vx.oe 


32 72 = 

Work here as in rhe aſt Example. After you ahve: 
multiply'd the Feer, then take the aliquot Parts of 
8 Inches, which is two Thirds; - therefore take the 
third Part of 8% Feer Inches; * and ſet it down 
twice. Thus, the-thir@ Part of 8% Feet 5 Inches, in 
29 Feet, 1 Inch, B parts; ſet chis dewn twice. 
Then the aliquot Parte of f Inches is 4 and 2, that 
is, a third Parc and a twelfth Part; therefore take 
third Part of 35, which is 11 Feet 8 Ihehes, and 2 
twelfth Part of 355 is 2 Feet 11 Inches; ſer en theſe 
one under * "and add chem together be oof hs 
Sum W Peg 10 Inches, 4 Parts. 515 | 


" Exa mple 6. Let 259 Feet + Inches, be ea, « 
'by 48 Feet At (Inches... 1 £229 Tr 
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7505 Multi * the Feet; then take the aliq 
ves of vi, Wert will dez 4, at 2, er le an 
— a third, and a twelfrb; fo; Nets Hey 55 
of 259 Feet 2 Inches, which f is 129 Feet 7 Inches, 
and a third Part is 96 Feet, Inches, 8 Parts, and 
the twelfth Part of 259 Feet 4 is 21 Feet, 7 
Inches, 2 Parts; or (becauſe 1 is the fourth Part of 4) 
you may more readily take the fourth Part of 86 Feet, 
4 Inches, 8 Parts, which is alſo 21 Feet, 7 Inches, 2 
Parts; then add 211 together, and the Sum is 12675 
Feet, 6 Inches, 18 Pafts. See the foregol ag Work. 
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In this Example, I firſt, begin with 3 Feet, and 
thereby multiply 7 Feet, 5 Inches, 9 Parts: Firſt, I 
ſay, 3 times 9 is 27 Parts, that is, 2 Inches and 3 
Parts; ſet down 3 under the Parts, and carry 2, fay- 
ing, 3 times 5 is 15, and 2 I carry is 17, that is, 2 
Foot 5 Inches; ſet down 5 Inches, and carry 1, and. 

fay, 3 times 7 is 21, and 1 I carry is 22; fet down 
22 Feet. Then begin with 5 Inches, ſaying, 5 times 
9 is 45, which is 45 Seconds, which make 3 Parts 
and 9 Seconds; Ter down 9 Seconds a Place towards 
the right Hand, and carry 3 Parts, ſaying, 5 times 5 


"IS 4 


is 25, ant 90 carry is 28, Which is 2 Inches and 4 


Parts; ſet down 4 Parts, and carry 2, ſaying, 5 
times 7 is 35, and 2 I carry is 37, which is 3 Feet 
1 Inch; ſet down 3 Feet 1 Inch, and begin to mul- 
tiply by g Parts, ſaying, 3 times 9 is 27 Thirds, that 
is, 2 Seconds and 3 Thirds; ſet down 3 Thirds, and 
carry a, ſaying, 3 ti mes 5 is 15, and 2 1 carry is 
175 that is, 1 Partiand 5 Seconds; ſer down 5 Se- 

conds,. and carry 1; ſaying, 3 times 7 is 21; and x 
I carry is 22, which is 1 Inch and 10 Parts, which ſect 
down, and add all up, and the Product is 25 Feet, 
8 Inches, 6 Parts, 2 Seconds, 3 Thirds. 


Note, That in multiplying Feet, Inches, and Parts, & c. 


if Feet be multiply'd by Feet, the Product is Feet; 
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and Feet multiply d by Inches, the Product is Inches 3 
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66, Multiplication of Feet, Bale Part 1 


Product is Seconds, an 
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and the twelfth Part i: is ; Feet; and parts multiply d 


by. Feet, the Product is KY and the twelfth Part 
t A Inches ; Pa 1 multiply'd by Inches, the 

the twelfth Part thereof is 
Parts; and Parts multiply d by. Parts, the Product is. 


Thirds, and the twelfth Partz thereof is Seconds. So 


that if you begin to multiply Paxts by Feet in the firſt 
Row, and Parts by Inches in tlie. ſecond Row, and 
Parts by Parts in the third Row, the firſt Figure in 
every Row will ita 2d. Place more towards the right 
Hand, as von 755 $ in che laſt Exam ple. 
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Putt, I multiply by: Feet, ſu Ang, times y 19 


20, which is 1 Inch 8iparts; fett down 8, and carry 


1, ſaying, 4 times 7 is. 285 and 1 T. airy is 293 
which is 7 50 5 Inches; fer down 5. Inches, and 
carry 23 ſayings 1 is 28, and 2 J Loaded 
30; ſet down 0,7 4nd'carry- 33 and fy, Ati mes 3 ĩs 

12, and g is 15; ſet voivn Ty. Then begin with - 
g inches but becauſe the Feet in Ne Malripticand 
are more than 12, it will be the befk Way! to w 

for the aliquot Parts of S8; ſo! here I Work for 

Inches, and ſet that down twiee, 4 being the third 
Part of 12; therefore take tlie third Part of 37 Feet; 
7 Inches, 5 Parts, which is 12 Feet, 65 Inchies, 5 
Parts, 8 Second; ſet this Gown twice: Then begin 
with 6 Parts; but initead of ailliiplytngy* "take" half 


4 | 37: 


E - 


37 Feet, 7 Inches, 5 Parts, (becauſe 6 is half 12) and 


half of 3 Feet is 28, which E miſt count 18 Inches, 


8 Seconds, 6 Thirds; Which fet down, and ad all 


multiply d b 38 Feet, 7 Inches, 5 Parts. 
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In this Example, becauſe the Feet in both the Mul- 
tiplyer and Multiplicand are compound Numbers, I 
firſt multiply the Feet one by the other; then take 
the aliquot Parts of 7 Inches, which are 4 Inches and 
3 2 is, 1 and a fourth Part; ſo take the 
third Parr of 3x1, Feer,, 4 Ingbes;. 7 Parts, whiclt is 
05 F. gt 6 Þ. 4 . 55 Kurth . is 77 F. 
10 I. 1 P. 9 Sec. ſer theſe down one under another, 
the Feet under the other Feet; then the aliquot Parts 
of 5 Parts are 4 and x, that is, a third and a twelfth 
Part; ſo the third Part of 311 Feet, 4 Inches, 7 Parts, 
is 103 F. 9. 6 P. 4 Sec. but becauſe the Multiplyer 
1b att it muſt be ſet a Place to the right 8 
2 ES that 


— 
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N 
». Sk tate Sev = 


3 —_—_— 3 1 — e as 1 2 7 +5 "POR " * a 
8 — + * 
68. Multiplication. of Feet, Inc bes, 8cx Part T 
0. Multipiication est, Inches, &c Part 
8 , ok * . 4 tt ſp 1 * \ 4 2 1 l * 0 : 2 I : 0 X a 7 „ 8 Lg 
| — * _ a . N. . bur 4 1 5 


9 is, po = N Inches, which is 8 Feet +7 
aches; therefore I ſet down 8 F. 7 I. 9 P. | 
4 Th. ken, becsofe x Inch is a Surg Paß ** 1 
Inches; therefore I take 4 fburth Part of g F. 5 L. 
9 P. 6 Sec. 4 Th. Which is 2 F. 1 I. 11 P. 4 Sec. 
7 Th. which is the ſame as if I had taken a twelfth 
Part of 31 t F. 4 I. 7 P. Then, for 4 Inches in the 
Multi plicand, inſtead of multiplying 36 Feet by it 
take a third Part, becauſe 4 Inches is a third Part of 
12; ſo the third Part of 36 is 12 Peet, and the ali- 
quot Parts of J Parts, is 4and 35 that is, a third and 
a fourth; ſo che third Part of 36 is x2, which now 
is 12 Inches, that is, x Poor, andthe fourth Part is 
9 Inches; add all theſe together, and the Sum will 
wh I _ Feet, 2 Inches, 4 Parts, 11 Seconds, 11 
Thirds, dae , dee e 


Example 14. Let 8 Feet, 4 kacke 8 Part Se- 
conds, 6 Thirds, be multiply d by 3 Feer, pe Kang 


7 Parts, 8 Seconds, 2 Thirds. 
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Product 

In this laſt Example there is no Diffculey. if 505 
do but obſerve the former Directions, . fer 5 
Row a Place more to the right Hand. Hg 
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f -SUFERFICIES. 


* PAC — ww. 
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Superficial Fi; nres ave” all ſuch at have only, Length and 
Breadib, not having any commenſutable Thickneſs, 


Fl Of a Sqevare. 

'A SQUARE is a Geometrical Figure, having 
four equal Sides, and as many right (or ſquare) 
Angles. To find the ſuperficial Content thereof, this 

The RULE. 


- ,, Multiply the Side into it ſelf, and the Product is 
* the Content, | 


is 


Let 
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Let A BC D be a Geometrical Square 8 given, each 


1 W oe aries, -Pol ene 
11 elf and ace 1967 which 
2 i oper e. Wd BY 


TT B 
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1 14 
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M 14 E833; 4;t.3 x 56": PEery. <3 
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| Hi Scale and Compaſſes 4 


Eads the ere br from M in the Line of Num- 


bers, 9 ſame E 2 Lea r the fame 
Pine turn ed forward t 5 gg 5 


fers. To. Ter GE 5 * 
be divided into 14 equal its a1 and Lines driwn from 
one another, croffing each other within the Square; 
ſo ſhall the whole great Square be divided into 196 


little Squares, as you, may fee in the Fizure above, 
equal tothe Number of ſquare Feet, Yards; or Poles, 


8 other fangs Ph 15 Pech en the if! — | 
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or Long Square. 11594} 2113 of 
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FT CAO ONT is 4 Figüre Having foanr Sides, i 
as many right Angles, the oppoſite Sides there- 


of being equal and pa rallel. To find the” fuperficial 
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ntent thereof, Eisi 
2 F — x. .T.T47 
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Multiply the Leng "by the. Breddeh, and the ro- 
duet is the ſaperfici tal Content, 1 r 
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Let ABC D be a long Squares the Len ch e 
18 Feet, and the Breadth- g Peet, bean alt ply a 
together, the Product is 162, the ſuperficial Content 


thereof. 
By Scale and Compaſſes. 


Extend the Compaſſes in the Line of Numbers from 
1 to 9, the ſame Extent will reach from 18 down to 
162, the ſquare Feet. 4141 | : 

H ; Demon- 
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74 -Monfurdtion of \Suptyfities. Part II 


Demonſtration. If the Sides, AB and C D, be each 


divided into 8 equal Parts, repreſenting. 18 Feet; 
and che Lines A BO Gao vide into ꝙ equal 
Parts, and Lines drawn from Point to Point, croſſing 


8 . -- [ 2] 'E 29 - 5 = 73 7 
each other within the Figure ; thoſe Lines will make 
thereby ſo many little Squares as there are ſquare 
Feet, viz» 162. hos ned wade mien 3 6 
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8 Rhombus is 4 Figure repreſenting a Quarry 
\ of Glaſs, having four equal Sides, the oppoſites 


thereof being equal, two Angles being obtuſe, and 


two acute. To find the ſuperficial Content thexeof; 


this is 
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' Multiply one of the Sides by a Perpendicular let 
fall from one of the «obtuſe Angles to the: oppoſite 
Sides, and the Product is the Content. 


0 3.3 4g 
-Perpend. 13.42 —_ 7 A | | 7 15. 5 F. 
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Prod. 208.010 (. 
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Let ABC D be a Rhombus given, whoſe Sides are 
each 15.5 Feet, and the Perpendicular EC is 13.42, 
which multiply'd together, the Product is 208.01; 
whick is the ſuperficial Content of the Rhombus, that 


, 268 Feet and one hundredth Part of a Foot, 


/ By 


e e Seal nl Cg, W 


dg the Compaſſes from 1 to 13.42, that Ex- 
tent will reach from 15.5, the ſame Way to 208 
Feet, the Content. | NY 


4, 2 4 


Demon tration. If A B be extended ont id. hs Ko: 
DF equal to C E, and draw the Line BS; folſhall 
the Triangle DBF be equal to the Triangle ACE: 
For D F and CE are equal, and B F is, Aber „ 
becauſe A B and CF are ardlle There fort he Pa- 
BN A B E 24 is N to the Rhombus ARC Bb 
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F IV. Of 4 RHOMBOIDES. 


Ange is a Figure having four Sides, the 
oppoſite whereof are equal and parallel; and 
alſo four Angles, the oppoſite thereof are equal. To 
find the * a thereof, ig is 


The RULE. 


„ 
—ů— 


Multiply one of the lgngeſt Sides 1 by the 
Perpendicular, let fall from one of the obtuſe Angles 


to one of the e _ 0. the PURE is the 
A : _ | 
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Net ABCD be a Rbonlbeides 0 e 115 
iges, A or C P, is 19.5 Feet, and the Perpendicu- 
lar A E is 10.2; which mulergz together, the 
Product is 198. 9, that is, 198 ſuperficial F and 
renth Parts, the cee E "0 WR: ET 4 


— 
nr £3 Ks 


a Demanſiration: LOR. Sagas F, mak 
F equal to „and ine drawn pr m B to F; 
lo will th e.CB F be equal to Trian e 
AP E, Md 88 E F B be equa 5 


the Rhomboides ABG D, which Was to be . 


wi eb 
174 
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$ Te Of « TRIANGLE. 


Triangle! is a Figure bag ing three Sides ind three 
A Angles. Triangles are either right-angled or 
oblique-angled. Right-angled Triangles are ſuch as 
have one right Angle. Obhique-angled Triangles are 
fuch as have their Angles either acute or obtuſe. An 


obtuſe Angle is greater than a right Angle, that is, 


it is more than go Degrees; and an acute Angle is 
leſs than a right Angle. * the ſuperficial Con- 
tent thereof, this is. | 


—_— Y 


tent. 


S half Perpendicular, © 4 2 Perpendicular, 
84.6 ow | 6998 169.2 Product. 
n e ,. naw * 


will reach the __ 2. from 12 to U 6 Feet, the 


Cha Tz — . — of —— — 77 


* A. td 


m. RULE. 


Let the Trianaie be of what Kind 1 — Multi ply 
the Baſe by half the Perpendicular, or half the Baſe 
by the whole Per pendicular; or multiply the whole 
Baſe by the whole Perpendicular, and take half the 
Product; any of 2 three — will give the Con- 


Let ABC ben. — 
right-angled Trian- N 

gle, whoſe Baſe is 
14.1 Feet, and the 
Perpendicular 12 F. 
Multiply 14.1 by " gh 
half the Perpendicu- 
lar, and the Product 

is 84.6 Feet, the Con- 
tent, Or multiply A — | = oy 
14.1 by 12, the Pro- . _ 

duct is 1092 3 p the half thereof is 485 the ame As 
WAS. 


l 2 — — aas 
24 


2.8 


By Scale and Compaſſes. 
Extend the Compaſſes from 2 to 14. 1, that Extent 


ws 


3 15-4 


c | OTTER 


PLL! «<a = —_ 


r n bee. 


; : ns 
FA ; 46a. /7+ 


71 4 Baſe. ASS 7:7 half Baſe... 


78 Perpend. J Pergend, 
; pp 2. LO 
„ ns 4 
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1330 2 product 60.06 Produck. 
60.06 Half: N n og £ 


* 


a ret AB C (Fig. 2) be an + chligee anzled Teivijtte 
given, whoſe Baſe is 15.4, and the Perpendicular - 
7:8; if 15:4 be multiply'd by 3.9, (half the Perpen- 
dicular) the Product will be 60.06 for the Area or ſu- 
perficial Content: Or if the. Perpendicular 7.8 be 
multi ply'd into half the Baſe %, the Product will 
be 60.06, as before: Or if 15.4, the Baſe, be multi- 
ply'd. by the whole Perpendicular. 7.8, the Product 
will be 120.127 Which is the double Area; the half: 
thereof is 60.06 Feet, as before. See the Wark. 


y Scale aud Compaſſes. 
Extend the Compaſſes from 2 to 15.4, that Extent- 
will reach from 7. 8 to 60 e the Content. 


6 If AD (Fig, g. 1.) be drawn ball 
0 BC, and DC parallel to A B; ſo ſhall the Trian- 
gle ADC be equal to the given Triangle AB C. 
3 the Parallelogram ABC D is double to the given 
Triangle; therefore half the Area of the Parallelogram 
| 93. 


is the Area of the Triangle.. In Fig. 2, the Paralle- 


logram AB E is alſo double to the Triangle A BC; 


for the Triangle A CF is equal to the Triangle A C D, 
and the Triangle BCE is ectrał to the Triangle BCD; 


therefore the Area of the Parallelogram is double 4 
the Area of the 20 b Which was. to be 


prov'd. | 8 = 


To find the ties 7 4 any plain Trial, 55 "og 


ving the three Sides given, 2 the Hely 


of a Perpendicular. 
The R-UT Ec 
Add the three Sides together, and take half that 


Sum; then ſubtract each Side feverally from that half 


Sum : Which done, multiply that half Sum and the 


three Differences continually, and out of the laſt pro- 
duct extract the ſquare Root, whiehſquare * Shall. 


be the. Area of the Sriangle: an 


Example. Let * B c den A Triangle, whoſe three : 
Sides are as followeth, viz. AB 4333 AS 20.55 and 


BC 31. 2, the Area is requir * | 


| 43.3 427 
Sides 31.2 | 16.3. >Differences, 


20.5 27.0 * 
N | % ng at; 
Sum 9gy.0 
—— 


Half 47.5. 


. CIO — I} — — — 
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4 . * 475 The half Sum- We 


. 


3 Difference. 
3365 | 
0 5918 
2282.5 Product. 
16.3 Difference. 
N 5 
38475 
© 76950 
13825 
N 20904. 7 product. 
i ann., 
4150950 
| 8361900 


 B7799-9500(296.31 
4 7 1.2 
49)477 
447 
— 
586)3699 
3516 


| 5923015395 


17769 
59261 „ 
5926 Ks: * 


3339 Remains. 


* 
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* 4 : 
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Demon - 


| Demonſtrations In the Triangle BC D, I ſagy- if 
from the half Sum of the dides you ſubtract each par- 
ticular Side, nell Pg 


multi ply the half 
Sum and the three 
Differences together 
continually, that bend ge 
ſquare Root of tde 
Product ſhall be the 
Area of the Trian- 
gle. * 
Firſt, by the Lines FC 
BI, CI, and DI, . 
biſſect the three an- WN 
gles, which Lines? XN 
will all meet in the 3 | 2 
Point I; by which * H ö ; 
Lines the given Tri- Copiers nt nt 
angle is divided into three new. Triangles, C B I, 
DCI, and B DI; the Perpendiculars of which new 
Triangles, are the Lines A I EI, and OI, being all 
equal to one another, becauſe the Point I is the Cen- 
ter of the inſcrib'd Circle, (by Euclid, Lib. 4. Prop. 4.) 
Wherefore to the Side BC join C F Nr to DE, or 
DO; ſo ſhall B F be equal to half the Sum of the 
Sides, viz. =+BU4+ 4BD-++CD-. 5 
And BA==ZBF—CD for CA g CO and OD—CF, 
therefore CD AF and AC=ZBFE—BD for BE==BA 
and ED==CF, therefore BD==BA-þCF, and CF==BF 
Then make CK==2CF, and draw the Perpendicu- 
lars FH, GH, and KH, and extend BI to H; becauſe 
the Angles FCK-þFHK are equal to two right Angles, 
(for the Angles F and K are right Angles) equal alſo 
to FCK+ACO, (by Euclid 1. 13.) And the Angles 
 ACO-+AIO are equal to two right Angles; therefore 
the Quadrangles FGKH and AIOC are alike; and the 
Triangles CFH and AIC are alſo ſimilar; and the Tri- 
angles BAI and BFH are likewiſe ſimilar. 


OE A . | From 


— „** — — — — n 5 at _ — 


82 © Menſuration- of 6 per ficies t II 
8 n this Explanation, 1 Fu the Square of the 
Area of the given "Triangle wilt be BFgxT Ag=BF 
xBAxC AxCF. In Words: 

The Square of BF (the half Sum of the Sides) _ 
tiply d into the Square.of IA (Srl) will be 
qual to the faidhalf Sum multipl Ma into ba the three 
Differences. 

For IA BA 2 FH. Bp, 414 c: 40 +PFH; 
hecauſe the les are fit 208 By Euclidy Lib, 6, 
Prop. 4 Ls 

Wherefore lilies t treit ite . in 
both, it will. be JAgxBFuFEHz=BAxCAxCFxFH ; but 
FH being on both Sides of the Equation, it may be re- 
jected ; and then multiply each Part by 'BF, it will 
be en ee 1 hich was to be Gus 
monſtrated. N | 
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Trapezium is a Figuse having four unequal 
Sides and oblique Angles. To find the Area or 
ſuperficial c Content thereof, this is 


ele 2810 ts ets R * Ko By | 

31.4 1.0518 ln 36, $2. 27 

| Add the two 1 5 and Aya, "half 
the Sum, and multiply that half Sum by the Diago- 
nal, or multiply the Whole Sum by balf the Diagonal, 
the Product is the Area. Or you may find the Area's 
of the two Triangles, ABC and ACD, (by Section V) 
and add thoſe two Area's — * Sum be 
the Area * the Tra pezium. 


* 5 BF==30.1 
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Sno nmeanAcoaGoacc 
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Area 21 97.65 11811. 31151 


Let ABCD be a Trapezium given, the Diagonal 
whereof is 80.5, and the Perpendicular BF 3o.r, and 
the Perpendicular DE 24:55 theſe two added together, 
the Sum is 54-6, the half thereof is 29.3 which mul- 
tiply'd' by the Diagonal 80. 5; the Product is 2 197.65, 
which is the Area of the Trapezium; or if 40.25, 
Half the Diagonal, be multiply'd by 54.6, the whole 
Sum of the r 1 ue er is 219765 
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By Scale and Compaſſes. 


Extend the Com paſſes from 2 to 54.6; that Tens 
will reach from 80. y to 21976.65, the Area, 


Demonſtration. . This Figure ABCD is compos'd of 
two Triangles; the Triangle ABC is half the Paral- 
lelogram AGHG + Alſo the Triangle ACD is equal to 
half the Parallelogram ACIK, as was prov'd Sect, V ; 
wherefore the Trapezium ABCD is equal to half the 
Parallelogram GHIK. To find the Area HI ZBF 
DE, therefore + HIx AC (==KI==GH) ==, Area of the 
Tae nium. Wnich was to 0 prov 15 


Eb b N K b . 8 AE b N b 


F VII. Of Irregular FIGURES. 


Rregular Figures are all ſuch as have more Sides 
[| than four, and the Sides and Angles unequal.. 
All ſuch Figures may be divided into as many Tri- 
angles as there are Sides wanting two. To find the 
Area of ſuch Figures, they muſt be divided into Tra- 
peziums and Triangles, by Lines drawn from one 
Angle to another, and ſo find the Area's of the Tra- 
peziums and Triangles ſeverally, and then add all 


the Arex's together, 1 will you have the Area of the 


STIs Figure. © 
Let ABCDEFG be n an a iehnlar Aigure given to be 


| rf firſt, dra the Lines AC and GD, and 


thereby divide the given Figure into two Trapeziums, 
ACGD- and-GDEF, and the Triangle ARC 3 of ' all 
which I find the Area's ſeverally. 

Firſt, T multiply the Baſe AC 11 half the Per pen- 
dicular, a and the Produd 1 is 49-6, the Area of the Tri- 


angle ABC 
Then 


- Te; . EY : . 
49.5 Area of ABC, 17.5 Sum. 
3a : * 7. 3 — 2 


ccf L. Ai pee 3 


Then, for the Trapezium ACG, the two perpen- 
diculars, 11 and 6.6, added together, make 19.6; 


the half thereof is 8.8, multiply d by 29, the Diago= 


nal, the Product is 255.2, the Area of that Trapezium.. - 

And for the Tra peaium GDEF, the two Perpendi- 
culars, 11.2 and 6, added together, make 17.2; the 
half thereof is 8.6, which multiply'd by 30.5, the 
Diagonal, the Product is 262.3, the Area thereof 


All theſe Area's added- together, make 565. r, and 


ſo much is the Area of the whole irregular Figure. 
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255-2 Area of A009. 
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be. Pere, 25 
17.2 Sum. 5 1330 


Fog 7 5 2862.30 Area of GDEF. . 
oat 255. 2 Area of ACGD.. 
NR Area of ABC. 97 
— 


567. Sum of che Area's. 


This Figure pn com pos d of Triangles a Tra- 
peziums, and thoſe Figures being ſufficiently demon- 
ſtrated in the Vth and VIth Sections aforegoing, it 
will be needleſs to mention any Thing of the Demon- 
ſtration thereof in this Place. 


DIII00S Sass sss 
$ VIII. Of regular Po L YGONS. 


Egular Polygons are all ſuch Figures as have more 
than four Sides, all the Sides and Angles thereof 
being equal. Polygons are denominated from the 

N een * their Sides and Angles. 


T CPentagon. 


6 Hexagon. 
3 | . 6 ] Heptagon. 
a Equal Sides and An- 
r ;| & gles, it is call'd a OO 
conſiſts of } 9 regular Enneagon. 
1 50 "RD a Decagon. 
7 3: | | Endecagon 


> 5% | Dodecagon 


——_ 


Chap. I. Menſuration of uperficies. > 


7 To find the Area or ſuperficial Content of any re- 
l Pol ygon, this i is 


Th: RULE. 


Muteiply the whole Perimeter, or Sum of the 
Sides, by half the Perpendicular, ler fall-from the 
Center to the Middle of one of rhe Sides; or multiply 
the half Perimeter by the whole Perpendicular, and 


the Product 1 is the Area. | 


» 3 
5 : | | \ | 
: * * 1 
P * „ 8 rover hy wwYurn oy» R 
14.6 
3 8 
43-3 half Sum of the Sides. 
12.2 the Perpendicular. 
TEN | 
876 14.8 
876 e 6 
438 ER — 
— 8275 The Sum of the Sides. 
$34.35 Area 6.1 Half the Perpendicular, 
Ep x o 876 f 
5256 


534.35 Area. 
| 
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Let HIKLMN be a regular Hexagon,each Side there- 
of being 14.6, the Sum of all the Sides is 876, the 


| half Sum thereof is 43.8, which multiply'd by the 


Perpendicular GS 12.2, the Product is 534.36: Or if 
87.6, the whole Sum of the Sides be multiply'd by Half 
the Perpendicular 6.1, the Product is 534-36, the ſame 

as before, which is the Area of the given Hexgaon. 


By Scale and Compaſſes. N 


Extend the Compaſſes from x to 12. 2, that Extent 
will reach from 43.8, the ſame Way to 534.36: Or 
extend from 2 to 12,2, that Extent will reach from 


87.6 to 534.36. 


Demonſtration. Every regular Polygon is equal to 
the Parallelogram, or long Square, whoſe Length is 
equal to half the Sum of the Sides, and Breadth equal 


to the Perpendicular of the Polygon, as appears by 


the foregoing Figure; for the Hexagon HIKL.MN is 
made up of fix equilateral Triangles: And the Pa- 
rallelogram OPQR is alſo com pos d of fix equilateral 
Triangles, that is, five whole ones, and two halves 


therefore the Parallelogram is equal to the Hexagon. 


5 * 
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SN. Of a CIK erk. 
Circle is a plain Figure, contain'd under one 
Line, which is call'd a Circumference, unto. 


which all Lines drawn from a Point in the Middle of 


the Figure call'd the Center, and falling upon the 


Circumference thereof, are all equal the one to the 
other, The Circle contains more Space than any 
plain Figure of equal Compaſs, | 


Problem 


— 


Chap. I. Menſuration of Superficies. 8 : 


—— 


Problem 1. Having the Diameter and Circumfe-. 
rence, to find the Are. 


The RULE. 


* 


Every Circle is equal to a Parallelogram, whoſe 
Length is equal to half the Circumference, and the 
Breadth equal to half the Diameter; therefore multi- 
ply half the Circumference by half the Diameter, and 
the Product is the Area of the Circles 


25.5 Half Circumf. 
11.3 Half Diameter, 
1065 
355 
355 


401. 15 Area, 


Thus, if the Diameter of a Circle (that is, the 
Line drawn croſs the Circle through the Center) be 
22.6, and if the Circumference be 71, the half of 5% 
is 35.5, and the half of 22.6 is 11.33 which multi- 
ply'd together, the Product is 401.15, which is the 
Area of the Circle. | 


Demonſiration. Every Circle may be conceiv'd to 
be a Polygon of an infinite Number of Sides, and the 
Semidiameter muſt be equal to the Perpendicular of 
ſuch a Polygon, and the Circumference of the Circle 
equal to the Periphery of the Polygon ; therefore half 
the Circumference, multiply*d by half the Diameter, 
gi ves the Area as aforeſaid. | | 


Or, (with F. Ignat. Gaſton Pardies) © Every Circle is 
i equal to a Rectangle-Triangle, one of whoſe Legs 
zs the Radius, and the other a right Line equal to 
V : * 


26244 
U 


"Tb 
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"Rox rr RAT Ros Oo 1 


< the Circumference of the Circle: For ſuch à Tri- 


ce angle will be greater than any Polygon inſerib'd, 


, and lefs than any Polygon circumſcrib'd, (by the 
c 24th, 25th, 26th, and 27th Articles of the fourth 


ce Book of his Elements of Geometry) and therefore 
i muſt be equal to the Circle. 2 85 CAS 

6 For (ſays he) ſhould it be greater than the Circle, 
ce be the Exceſs as little as it will, a Polygon may be 
ce circumſcrib'd, whoſe Difference from the Circle 
& ſhall be yet leſs than the Difference between that 
ce Circle and the Rectangle-Triangle; and that that 
& Polygon will be leſs than the Triangle, is abſurd ; 


C andif it be ſaid, that this rectangled Triangle is leſs 
© than the Circle, an inſcrib'd Polygon may be made,. 


& which ſhall be greater than that Triangle; which 


“ is impoſſible. | 


(e This cannot but be admitted as a Principle, That 
cc if two determinate Quantities A and B are ſuch, 
& that if every imaginable Quantity which is greater | 
ce or leſs than A, is alſo greater or leſs than B, theſe 


& two Quantities A and B muſt be equal. 


& And this Principle being granted, which is in a 
ce Manner ſelf-evident, it may directly be prov'd, 


ec that the Triangle (before mention'd) is equal to the 
(c Circle; becauſe every imaginable inſcrib'd Figure 


&« which is leſs than the Circle, is alſo leſs than the 


4c Triangle; and every circumſcrib'd Figure greater 


& than the Circle, is alſo greater than the Triangle. 


Problem 1 Having the Diameter of a Circle, to 
find the Circumference. 


As 7 to 22, ſo is the Diameter to the Circumference. 
Or, as 113 to 355, fo is the Diameter to the Circum- 
ference, FE : F 

Or, as 1 to 3.141593, ſo is the Diameter to the 
Circumference. JJC ( 

Let the Diameter (as in the former Circle) be 22. 6, 
this multiply'd by 22, and the Product is 497-2 3 


— — — » 


| which divided by 7, gives 71,028 for the Circumfe- 


— 
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— l 


rence. Or, (by the ſecond Proportion) if 22.6 be mul- 
tiply'd by 355, the Product will be 8023. - this divi- 
ded by 113, the Quotient is 71, the Circumference, 
Or, (bx the third Proportion) if 22.6 be multiply'd in- 


to 3.141593, the Product is 71.0000018, the Circum- 


ference 3 which two laſt Proportions are the moſt ex- 


22.6 „ cruel 4 
22. . 22.6 2 09 
47 2730 
472 0 
497.2071. 28 {x} OI 
N hs  113)8023.0(71 
| „ rc n 
3-I41593 | A 
22.6 | 113 
———— . 55 | 113 
18849558 N — 
6283188 : 782 
6283186 c 
pie 
By Scale and Compaſſes. 


Extend the Compaſſes from 7 to 22, or from 1713 
to 355, or from 1 to 3.14159; that Extent will 
reach from 22.6 to 71. p | | 


-- 


The Proportion of the Diameter of a Circle, to the 


Circumference, was never yet exactly found, notwith- 


ſtanding many eminent learned Men have labour d very 


far therein; amongſt which, the excellent Van Culen 


hath hitherto out-done all, in his having calculated 
the faid Proportion to 36 Places of Decimals, 
which are engra ven upon his Tomb: ſtone in St. Peters 
Church in Loden; which Numbers are theſe: 


Diameter, 


g2 Menſuration — i 


I.00000.00000,00000,00000.00000,00000.00000 


= - Circumference. 


3141 9.26535. 89793 · 23846. 26433. 83279. 508 


Of which large Number theſe ſix Places, 3.14159, 

[ _ anſwering to the Diameter 1.00000, may be ſuffici- 
ent; of the three Proportions, as 7 to 22, 113 to 3555 
and x to 3-I4159, I ſhall leave my Reader to uſe 
which of them he pleaſes, but ſhall commend the laſt 
two as moſt exact, tho the firſt be moſt in Uſe; but 
in the following Work I ſhall uſe ſometimes one of 
them, and ſometimes another, but for the moſt Part | 
that of Yau Cri/en, as being moſt exact. 


* = 4 
— —ͤ—— —— aa w 2 — — — 
. 


Problem 3. Having the Circumference of a Circle, 
to find the Diameter, | 


D | 
8 As 1 is to 318309, ſo is the Circumference to the 
| Diameter. 
Or, As 355 to 113, ſo is the Circumference to the 
Diameter. | 
Or, As 22 to 7, fo is the Circumference to the Pi- 
ameter. 


Let the Circumference be 71, (as in the former 
Circle) if . 318309 be multiply'd by 71, (as by the 
firſt Proportion) the Product will be 22.599939 for 
the Diameter. Or, by the ſecond Proportion, 113 
multiply'd by 71, the Product. is 8023 ; which divi- 
j ded by 355, the Quotient will be 22.6, the Diameter. 
Or, by the third Proportion, 71 multiply'd by 7, the 
Product is 497; this divided by 22, the Quotient is 
22. $909) the Diameter. 


= „ 318303 
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ES - | | 1 | 7 
35 8309 | 112 22)497(22.59 
: 2228163 | 791 - 44 | 
22.599939 335)8023(22.6 57 
Ws 1.44 44 
923 W 
710 e <2 
„ ; 8 1 
2130 . 
%%˙ô ͤͤ( m8 


| Thus, — both the firſt Portions, the Diameter i is 
22.6, but by the laſt it falls ſomething ſhort. 


By Scale and Compaſſes. 


Extend the Compaſſes from 3.141 59 to 25 that 
Extent will reach from 71 to 22.6, . is the Dia- 
meter ſought. — 

Or you may extend from 1 to 318309. 

Or from 22 to 7. 

Or from 355 to 113 the ſame will reach from 72 
to 22.6, as before. 

Note. That if the Circumference be x, the Diameter 
will be .318309. 


Problem 4. i che Diameter of a Circle, ta 
find the Area. 8 ; 


All Circles are in Proportion one to another, as 
are the Squares of their Diameters, (by Euc. 12. 2.) 
Now, the Area of a Circle whoſe Diameter is 1, will 


be. 785 398, according to Yan Culen's Proportion bs. 


LET 16%» 4 
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fore mention'd ; but for Practice * 54 will be ſaffici- 
ent : Therefore, 


As 1 (the Square of cs Diameter w is to 77x” ſo 
is 510,76 (the Square of 22.6, the Diameter of the 
glven Cirele) to 401. 15, (the Area of the given Cir- 
cle :) But, 


According to Metins's Proportion, 


fore, | 
But if " uſe Archimedes's Proportion, ſay, 

As 14: : 510.76 : 401.31; which Area is 

greater _ So the two former Proportions ; ; though 


in ſmall Circles this is near enough the Truth. See 
the rin of all theſe. | 


22.6 Diameter of the former Circle, 1 
22.6 f | ; 
1355 | 
452 __ 
452 | | 
— 


520.76 The Square of the ſaid Diameter, 


As 3:3: 785. 2: 510. 78 
e 
—__ 
204 04 
2553 | 
408608 


INOS. 
Toa 7 The Area. 


As. 452: 355 : 510.76 401. 155 the ſame as be- 


. 


$ 


By Scale and Compaſſes. 77. 


The Extent from 1 to 22 Ao being twice turn'd o- 
ver from 85 54, will fall at the * upon 401. 15, the 
Area. 


113 As 452 335 $10.76 
: „ 


472 24235390 : 


2557380 
153228 


155 755 19.800401. 1 
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Problem 5. owing the circumference of a 09 wan 
ann e he 


t61{ 53 13þ-av*8. £7 : £44553 £7 

Becauſe the Diameters of Circles are 3 to 
their Ciroumferences; that is, as the Diameter of one 
Circle is to its Gircumferenoe; ſo is the Diameter of 
another Circle to its Circumference. Therefore the 
Area's of Circles are to one another, as the Squares of 
the Circumferences, And if the Circumference of a 
Circle be 1, the Area of that Circlewill be .07958 z 
then the Square of x is 1, and the Square of 71 (the | 
Circumference of the former . is 5og1. There- 
fore it will be, 


5 As 1 : . 07958 :: 504r 
: For ; 
953 
318532 
397900 


401.6278 Arca, 
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Or this : : 


A888 : 723 50g 
# ge 7 
880372570 8 Ares, 
id 7 of * * 
792 


255 | 580 
4 704 


1420 1 8 | EN 
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Area. 
1 As 1420 11331 Jol 40. 45 


Problem 6. By having the Dintnzwes, to find wed 
side of a Square. chat i is ous! in Area to that Circle. 


Tf the Diameter of A wel be x, the Side of a 


Square ae wre br will be 8862. Therefore, 1 
14 As 15 8862 2 22-6: (the Diameter) 
| 42.6 
7 7 ©: — | 
371924 
„ 
To 20. 02812 the side of the Square AC, 
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Let the Diambtes of the Circle EF, or on, be 22 
las before) to find the Side of the Square AC, AD, &c. 
8862 be multiply d by 22.6, the Product is 
20. 02812, which is the Side of a Square, equal in A- 
rea to the Circle given; for if 20. 02812 be multi- 
Fly d ſquare-wiſe, that is, by it ſelf, it will produce 
201.1 255907344, Which is 1 equal to the Area 
ee a ine. Ne N 11 38 * 
Nr 1 
You. may End the Side of ale Gb N ye en- 
ah the ſquare Root out of che Area of the —_ 
Cit © te Innen 284 2 [7 (1&0) 8 BA 7K, 1 e 5 
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N B. By this Method 1 of exteiting che ſquare Wer 
of the Area, you may find the Side of a Square * 
to ny en Figure, a or W r err 


521 24 CASAS 
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- Problems 7. By 1 having the Circumference, 10 15 


the Side of the Square equal. f 
If the Circumference of a Circle be 1, the Side of 
the Square equal will be. 2821. Therefore, . 
ASI : . 2821 :: 7x (the Circumference.) 
5 7 5 
2821 
£9747 2p 


To 20,0291 the Side of the Square. 
K 2 Problem 


. 0 
. 85 8 


" Problem 8. "Having the Diameter, to find the side 
of a Square which may be inferib'd i in that Circte. © 


If the Diameter of a Circle be x, . the. 805. 1 che 


Square inſcrib'd will be$7077- ; are p 
ASI : ,7071 : 3; 236 2 
22.5. 
424 
14142 ; 1725 
14142 . 


DI 2 EE 15-98046 the Side EG inferib'd. 
ou ſquare the Semidiameter, and double 

Fa 3 the ſquare Root of the doubled Square 
will be the Side of the Square inſcribd. For (by Eu- 


elid . 4) the Square of the Hy pothenuſe EG is equal 
tothe Sum of the other two Legs, EO and Poe 
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1 Ile Je F! 11.3 353 3 S 2 A «411 17 1001 1 * 1 : = 7 
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| 22769 che Square of EO, which doable becauſe 
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eee 216 


+» 255-38(x3-58 Rost, which is the Side of the Su- 
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0 Fillen 9. Havin ſhe Girepmſerenoes ro find the 
Sid As ARR? wh | May he ang trib'c 91 2 8 10 

5 "If the Circumference be 1 1, the side of the Square 
- inſerit/d will be 225 tel Therefore, tho 3 rep 


. «223 
ASI 3 . 2251: : oF 
73... #car 


70 x EE che side ö rhe shear EG. 
5 ; sup OY ” 8%, + 2 
- packaeh that in each of the four wr Problems, viz. 
* the 6th, 7th, Sch, and gth, there is a Proportion 
1 laid down, it will be eaſy to work. them with Scale 
and Compaſſes ; for if yon extend the Com paſſes from 
the firſt to the ſecond, that Extent will reach from 
the third to the fourch. As in the laſt Problem, 
where the Proportion is as I to. 2251; fois 71 to- 
the Side of the Square 15.9821. Here extend the 
Compaſles from x to . 2251; that Extent will reach 
from 71 to 15.98; and fo of the reſt. But rhe 5th 
muſt be wrought like the 4th, thus; extend the Com- 
e paſſes from 1 to r; that Extent, turn d twice over 
. the ſame Way from 07998, will * at the laſt, up- 
on 401.15. A | — — 
5 FTroblem 10. "Haring 0 ive ave; to ad de Diame- j 
ter. | 
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Extend the Compaſſes from 1 to 1. 29325 ; that Ex- 
tent will reach from 401.15 to 510.74, Cc. Then 
divide the Space between x and 320.4 into two 
equal Parts, and you will find the, middle Point at 
22.6. Or you may divide the Space upon the Line 
of Numbers, between 401.55 and 7854, into two 
equal Parts, and one of thoſe qe 8 — 1 
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Problem 11. Hing the Ates, ind che can. 
ference. TA. LO 1 : 


If the Area of a as Square of the Cir- 
cumſerende will be 2 Therefore, 

Ar. Sq. circumf: © Area. 
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(in Divide the Space between 401. y and 78, 8 
on the Line, into two equal Parts —_ K 


Parts will reach from 1 to I, the Circumference 
ought K r e 5 
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The ſame Reaſon may be given for the laſt Pro- 
ion, that was given before.for the Proportion of 
Circles to the Squares of their Diameters and Circum- 
ferences ; for not only the Squares of the Diameters 
and Circumferences are in Proportion to the Circles 


they belong to; but alſo all Figures inſcrib'd or cir- 


cumſcrib'd, have the Squares of their like Sides pro- 
portional to the Circles they are inſcrib'd in, or cir- 
cumſcribꝰd about; and alſo to the Figures themſelves: 


The Square of any side of one Figure is to the Area of 


FO 


the Diameter of the circumſcribing Circle, + FE 


that Figure, as s the $qhare of the like © Side of — 
ſimilar Figure is to the Area thereof, as you may find 
proy'd at large in. Euclid, Sturmias, . Metheſis Euugles- 
76, and other Authors, but will. be too Jaxgs SVEN 


in this Place. 


* By Scale and Compaſſes, 


* 


Extend the Compaſſes from' x to 401.153 5 that Ex- 
tent will reach from .6366 to 255.37; tl 
between that and x is at 15.98 the Side 


Problem 1 3. Having the Side of a Squire; to find 


— 


If the side of a Square be In the Diameter of a 
Circle that will circuniferibe that Square, will be 
1. 4¹42. Therefore, | 


As 1: 1.4142 2: 15.98 ze oj ORE 


15. 98 3 
113136 Hoh: 
127270 3 
70710 e. 
141 42 
- —— — 


22.598916 the Diameter — 


By Scale and Compaſſes. .. 1 


Eten the Com paſſes from 1 to 1. 41 42, _ that 
Roght will reach from x5. -98 to 22G, the Diameter 
ght. © | 
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— 14. Havide t e Sig ofa 3 | 
the Diameter of 4 Circle che Si : | 
If the Side of a Square be 1, he Diameter of > 
Circle n m nt da Therefore, 
As * rg : 200291 x 
+ 78 I 4 


74 3 4 


. 200388103 
| Aer — 


22.192848 Diameter. 


By Scale and Cumpaſſes. 


the Compaſſes from A: 70 141 48; that Ex 
tent will reach from 20.0291 (the Side of the Squar 
siven) to 22.6, the Diameter of the Circle ſought,” 


Probleni 15. Having the Side of a. Square, to find 
the Circumference of the circumſcribing Circle, | 


If the Side of a Square be r, the Circumference of 
a Circle that will encompaſs that s will be 
. Therefore, 
Side Sq. Circum. Side Wen: 


ey” . e e 


70. 99914 the Circumf, 


By Soule and Compaſſes. 
Extend the Compaſſes from x to 4.443; that Ex- 


tent will reach from 15.98 to 71, the Circumfereno 
| Problem 
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Problem x6, "Having the 8 Side of a — to and 
the Cireumference of a Circle that We 
unta, . / 1 45 
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17 the Side of the ASI * ny 07 hs cldinagt 
of a Circle that will be equal nn be 3 545. 


; 18 $1 
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5 6071597 the Cireumf 
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| Byte nt Compſſ ans 
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b tl be Compaſſes. from 2 to Ip og EX. 
tent will Fe rom 20-0291 ele the Clr Ene | 


et I, 33 
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In ſeveral of the regoing Problems, * the 
Diameter and Circumference is requir d, the Anfwers 


are not exactly the ſame as the Diameter and Circum- 
ference of the given Circle, but are. ſometimes roo 


much, and ſometimes, too little, as in the two laſt 


Problems, where the Anſwers in each ſhould be 775 
the one being too much, and the other too little. The 


Reaſon of this is the ſmall Defect that happens to be 
in the decimal Fractions, they being ſometimes too 
great, and ſometimes. too little; yet that Defect is ſo 
ſmall, that it is needles to calculate, _ theo) to more 
ExaQtueſs, 
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1. X. Of a SEMICIRCLE. 


1 find the Area of a Semicircle, this i is 
The RULE. 


Maltiply the fourth Part of the Circumiference af 7 
* whole Circle (that is, half the Arch-Line) by 18 
Semidiameter, the PoojutÞis the Area. 


Let ABC be a Semi- 
circle, whoſe Diameter 
1 22.6, and the half 
Cymference,orArch. 
Line, ACB, is 
the half thereof is 
17.75, Which multiply 


by the Semidiameter It. me and the Produfh i 5 20903) 137 


the Area of the Semicircle 


17-75 the half Arch-Line. 
11.3 the Semidiameter. 


—— 


1 
2775 
1775 


— — 
290-575, The Area of the Senoipie | 


By Scale 2 conpaſſ. f 


Extend a cn Compalles from 1 to 11.33 that Ex- 
tent will reach from 4 75. 0 200F75> che Area. 


= 


If only the Diameter of ho Semicircle be given, 
you may ſay, by the Rule of Three, 
Ass 1 8to ,3927, ſo is the Square of the — 
to the Area. 


B 


Re 


=_— 


| By Seals ae ond Compaſſes, 7% 


Puna ws Pr from 1 to the Diameter 22-6; 
"that Extent turn d. twice from 43927; "I at 
the laſt, to 206478 * 


SS000006 ase 5 ass 


bows 07 a Quanrant. 


o find the Area of a Quadrant} or — Part of 
2 Circle, this i is 5 


Tze RULE. 


Kaltiply half che Arch- line of the Quadrant (that 
is, the eighth Part of the C ircumference of the whole 


Circle). by the Semidlamerer, ended rn is che 
Area of the Quadrant. g 


Let ABC be a Quadrant, or 
fourth Part of a Circle, whoſe 
Radius, or Semidiameter, is 11.3 
and the half Arch-line 8.875; 
theſe multiply'd together, the 
Product is * 5 for the A- 


Theſe are the Rules ahd Ways c6nidibnly g given for 
finding the Area af 2 Semicircle and Quadrant; but, 


I think, it is as good a Way, to find the Area of the 


whole Circle, and then take half that Area for the 
Semicircle, and a fourth Part for the Quadrant. 


Before I proceed to ſnew how to find the Area of 
the Sector, and Segment of a Circle, 1 ſhall ſhew-hozw 


to find the Length of the Arc line, both Geometric ally 
and Arithmetically. — 


„ To 


: 
: 
| 
: 
| 
: 


110 Menſuration of apo fot. Part II 


To find the Length, o the duch line Geome- 
trical ly. 


| Divide the chord-line AB into "four equal Parts, 


| and ſet one of thoſe Parts from B to C, and draw a 


Line from C to three of thoſe Parts at D; 3 o n CD 
be * to half the Arch-line ACB. 


To fd the Louth if 85 Arch Jine cit 


metically. 
MNultiply the chord of half the Segment AC or 


ch by 8, and from the Prodn& ſubtract the Chord ef 


the whole Segment AB, and divide the Remainder 
by? 3 che Quotient i 1s the Arch- line ACB ſought, 
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Chap. I. Mien ſuration of S or fictes. 


Another Way. 


From the double Chord of half the Segment's Arch, 
ſubtra& the Chord of the Segment, one third Part of 
the Difference added to the double Chord of half the 
Segment's Arch, the Sum is the Arch-line of. .the 
whole Segment. 

Thus, if AC 19.8 be doubled, it * 39. 6: from 
which if you ſubtract 34.4, "ths. Remainder is 525 
which divided by 3, the Quotient is 1 7333 this ad- 
ded to 39.6, (the double Chord af the half Segment) 
the Sum is 41.333. So if the Arch-Line ACB was 
ſtretch d out ſtrair, it would then contain 41-333 ſuch 
Parts as the Chord as | contains 34.4 of the like 
Parts. 


Theſe two Rules may very neee, - provid/oar as 
the Table of natural Sines; thus, © as „8 yd 80 


2 


Suppoſe (in the former pigure) the * 4e to 


contain 120 Degrees, the natural Sine of half, vis. 


of 60 Degrees, is 86602, which being doubled, is 
173204, which is the Chord of the whole 120 Deg. 
that is AB. Then, to find the Chord of the half 
Arch, viz. AC 60 Degrees, the half of it 30 Degres, 


the natural Sine thereof is 50000; hich, doubled, 


makes 100000 for the Chord AC; then, according to 
the firſt Rule, multiply r00000 by 8 the Product is 
800000 ; from which ſubtract 173204, (the Chord 
AB) and the Remainder is 626796; which divide by 
3, the Quotient is 208932, which is the Length of 
the Arch-line ACB, according to the firſt Rule, Now 
let us examine how near this comes to the tiue Quan- 
tity of the Arch propos d: If the Radius or Semidia- 


meter of a Circle be rood00, (as it is in the Table of 


Sines) then the Circumference will be 628318; and 


bdecauſe 120 Degrees is the third Part of the Circle, 


take the third Part of 628318 is 209439, which is 
the true Quantity of the Arch ACB in ſuch Parts as 
HE is the 


* r 


112 a if Y 


the 8 semidiameter contains 100000, and differs e 

before found 50% which is a Thing inconſidera · 
ble 3 Menue. The latter of the ſore- 
going Rules agrees exactly with the former, and 
therefore the Difference will be the fame as above ; 
either of the Rules gives the Quantity of the Arch- 
line too little, and the greater the Arch, the greater 
the Error. If you know the Degrees that are con- 
tain' in the Segment's Arch, and would have the 
Areb- line very exact] * my n thus _ 
Ritle of Three, 2 a 8 . 


As the Circle's Periphery in W r is to its pe- 
ri phery in equal Parts :: fo is the Arch in Degrees 
and decimal Parts: to the ſame Arch in equal Parts. 


* 


Suppoſe the Circumference of a Circle be 1, and 
ſuppoſe the Arch to contain 52 Degrees, 15 Minutes, 
(ke We of x5 Minutes is . 25) ee | 


. Deg. Part Deg. 
Re. oak 11 52.25 Hue 
| 3 
„„ IF 5225 
{ 207 211411910 e 


$1579, 105612; 3610)370:9-75(10-305 f mT 


so the 52 Degrees 15 Minutes will contain 10.305 
of ſuch Parts as the Circumference contains 71. 


Thus have I ſhew'd ſeveral Ways of finding the 
Meaſure of the Curve-line of any Part of a Circle ve- 
ry near the Truth. The next Thing I ſhall ſhew, is, 


Hew 
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; How to find the Diameter — a Girele, 
Chord and ny Sins OE 
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ving t 
ment Arithmetically. MAT af: 
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3 the 3 5 
Chord AB cuts RI 
the Diameter EC A | 


— D 
at right Angles, - o ft 0 3 5 vt | * 

therefore the Se- Fan an 

'michord AD. or 's . on . 

DB is a mean e rvlor¹O 2dr 28. {| 
proportionalLine +145 1} nu D Digs 1.49 
between the parts 51 % + I'ts9 : 

of the Diameter ; PTY 
Cb and DE (by® 1 * OTE e 4s 
JJ. — - 

fore, if Volts n „ de ee 

the Semichord 250 — 12 2501 1 

AD or DB, and - 8 5 1 N . | . Þ | 


divide that Squ. « E 
by the verſed Sine CD; the Quotient will be thi Pi 
of the Diameter wanting ; to which add the given 
verſed Sine CD, _ the Sum i is the Diameter ſoughr. 
Example, Let -ACB be a Segment given, whoſe 
Chord AB is 36, and the verſed Sine CD 6; half 36 
is 18, which ſquar'd, makes 324; this divided by 
6, che Quotient is 54; to which add 57 the Sum is 
60, the nag ey hr r EF... 
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18 2 7 e ; 


1 3 
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g | . 1 44 ; ; F n . > 8 57 
BE 2 7 4 | a 
ene 


. fre Care of an 


- 54 XY Part wanting DE. 
6 the verfed Sine CD add 


So the Diameter CE. | 
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8 XII. Of the Sector of a CiKcLE. 


Sector of a Circle is compreheniied under two 

Radii, or Semidiameters, which are ſuppos'd 
not to make one right Line, and a Part of the Cir- 
cumference ; whence a Sector may be either leſs or 


greater than a Semicircle. To find the Arca Or u- 
| 1 Content thereof, this 1 is. . 


The RULE. 


Multi ply half the Arch-line by the Semidiameter, 
and the Produc is the Are. 

Let ADBC be the Sector of a Circle given, whoſe 
Semidiameter AD or DB is 24.5; and the Arch-line 
ACB (by the firſt Rule, pag. 110) I find to be 45.6, 
the half thereof, 22.8, being multiply d by 24-5, 
(the Semidiameter) the Product is 5 mw we en is 
the Area of the Sector n j | 
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558.60 che tt 


q Apples let LMNO be a RR greater than a Se- 

micircle, whoſe Semidia meter LO or NO is 20:6, and 
the Line b equal to à fourth Part of the Arch - line 
LeMN 21, the Double whereof is 42, equal to the 
Arch- line LM or MeN ; or by the Arithmetical Rule, 


pag. 110, the ſaid Arch 1 is found to be 42.3 geen — 
52.0598 


multiply*d by 20.6, the Semidiameter makes 
for the Area of the Sector LMNo. 


See the following Work. 


— ͤ — 


20.3 


n 


2 


R 7 
: HY 
$ * 
: £ 
* 
« * 
IN 
A 
.=- 
4 N. 
1 
1 
: 9 
; 3 
' ho 
| # 
17 + 
4 
; iS 
3 
©” = 
5 2 
j * 
2 4 
* 


- N 3 ALAM TRI VI VERIO LT A. err TATE: "2 


| 
1 
13 
1 
1 
[1 
| 
| | 
1 
5 
| 


ey 


E O_ CO 


11 16 Infra — — 


1 9 6 * . 2 7 . Y 3 1 5 

F- » 1 * #... FE 2 £# 1 2 ef 

5 4 o ; 
— 1 — 757 3 
* 1 g ; . g £ 3 $- "> ; 4 
— . * 
20.3 Chord Ne. 442.333 
” ©» " - 0 4 4 | : 4 7 ” ” 
- A 


5 | 4:42:89 
264 Chord MN. - $4665. 
22 nag an” 
42.333 arch line. „ 


HER ASEESTHESETSEEE #106006 56 


F XIII. Of the Segment of 6 a CIRCLE. 


Segment of a Circle, is a Part terminated bas 4 
Right - line leſs than the Diameter call'd a Chord, 
and by a Part of the Circumference,. .. 
To find the Area of the Segment of a Circle, you 
muſt, firſt, find the Center of the whole Circle, and 
draw the two Semidiameters, thereby compleating 
the Sector, as in the following, Figure, Then (by the 
laſt Section) find the Area of the whole Sector C ADBC, 
and then (by Sect. 5) find the Area of the Triangle 
ABC, and ſubtra& the Area of the Triangle out of the 
Area of the Sector, the Remainder is the Ares of the 


Segment. | 3 Other - 


— 


Otherwiſe, | 
you may, with. —_ 
out deſcribing ” - 
the Figure, find 
the Semidia- 
meter of the 
Circle by the 
Arithmetical 
Rule, pag. 113; 
and by the Sa el Rule, - . FIG ale Arch- 
line; then multiply half the Arch-line by the Semi- 
diameter, ſo have you the Area of the Sector. Then 
ſubtract the verſed Sine from the Semidiameter, the 
Remainder is the Perpendicular of the Triangle; and 
multiply the half Chord by the Perpendicular, the 
Product is the Area of rhe Triangle. Then ſubtract 
the Area of the Triangle froth the Area of the Sector, 


and the Remainder is the Area of the . See 
the Work, | 
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* MF 1 A the Diameter of the Circle; 


9115 20.75 the Semidiameter. 
4 6 DE Subtrahend. 
* 1 1115 remains the Perpendicular EC. 


1 115 


Menfuration of of Dope fie Tarr II 


11.15 the Perpendicular EC. 
27. 5 aq wks uns AE or _ 
| $595 
789 


1115 
— — 


195. 125 the Area of the Triangle. 


206. 25 the Square of AE. 


92.16 the ets of DE the verſed sine. 


— wo. 


398. __ . ; o 


The ſquare Root A iv x9. 96 the Chord 4 AD. 


Sub. 35 the Chord AB, | 


; 2)41. 56 the Arch-line. Hs 


20.78 half, 
20.75 Semidiameter. 


From 431. 18 1 Area 'of the — gy 


———— ů—ð—r»i˙ 


why Subtract 195. 125 Are of the e Triang. 
Remains 236.060 Ans of the Segment. 


—— 


Again, 


Again, Let MACBM be. a 3 greater than a 
Semicircle ; obſerve the former Rules in all Reſpects, 
as in the laſt Example, only inſtead of ſubtracting the 
Area of the Triangle out of the Area of the Sector, 
here you muſt add it thereunto, as may n * 
pear hy the following Figur. 3 


41.5 | e 

8 wy | — 
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92.6 B 0 
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372 


11 64 Semidiam, Er 


— — ——— 


24 "3 3A LF 570. 3 3© 2 8 A ; 
„ * oat 11.64 
2328 6 — ä— 
. 5.53 LM. 


279: 2th 4 of the Sector LACBL. 


10.5 half the Baſe Ma. 
5-53 the eee, LX. 


— 


rar 
5125 
FI25 


56.6325 the Area of the Triangle ALM. 
279-26 the Area of the Sector add, 


32360425 the Area of the Segment ſought; 
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S XIV. of Compound Eu. : 


Mrs or "enacts — e 0b as are 
5 compos'd of rectilineal and: curvilineal Figures 
together. 


To find the Area of ſuch mix'd Figures, vou m 
find the Area of the ſeveral Figures of which the 
whole compound Figure is com pos d, and ad&all the 
Area's — and the * will be the — the 


whole compound Figure. 


EE e 262 4. 
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8 eee Semidiameter, 
uber 3-4 verſed Sine. HS. + #4 KB 
— by D * 
Rem. It. 43 Pepe of the Triangle 
9.47 half the Chord g. 
«+ al „ 147 - 
72 
wo 
108. 0135 the hoo of the Triangle ſubtracted 
151.7999 from the Area of the Sector. * 
| 43:7864 the Area of the Segment AaBA, 
12.19 half the Arch: line CcD. | 
20. 20.64 Semidiameter. | 


” 7 4 | 8 2 - N 
f 251.6016 the Area of the Sector. aun 8 | | 
From 26.64 the Semidiameter, . N 

| ſubrract NT: verſed Sine. | | | 
Remaind, 3 17.14 perpendignlar of the Triangle. * 1 

11.5 half the Chord DC, | 

8570 | I 

1714 | 

I714 | 


; | 5 : : 
Subtr. 197. 10 Area of the Triangle biber ed | 
from 251.602 the Area of the Sector. : | 


Rem, 54.492 the Area of the Segment CcDC, 4 
243786 the Area of the Segment AaBA. | 
547-4 the Area of the Trapezium, | 


— — 


Sum 645. "” the Area oh whole, 
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gs XV. Of an E LLI PSTS. 


N Ellipſis, or Oval, is a Figure bounded by a re- 

gular Curve-line, returning into it ſelf ; but of 
its two Diameters, cutting each other in the Center, 
one is longer than the other, in which it differs from 
the Circle. To find the Area thereof, this is | 


The RULE. =” 


Multiply the tranſverſe Diameter by the conju- 
gate, and multiply that Product by . 7854; this laſt 
Product is the Area of the Oval. 


6: 


e N 


2 q | 


— | 


— —— AIST SE 
Chap. I. Menſuration of Super fe ies. 
P 51.6 the tranſverſe Diameter. | 
44:4 the conjugate Diameter, » FW 
— : 
2464 | 
2464 Ie 10 
2464 f l r 


2735; .o4 the Hettingte:!: e 
78 54 - the Area of Unity, 


—— 
1367520 


: r14gad e 2b 


21 2148.100446 the Area of the oral. 


Dae e 11 you circumſoribe any Ellipfis 
with a Cirgle, and ſuppoſe an infinice Number of 
Chord-lines drawn therein, all parallel to the oon ju- 
gate Diameter, as thoſe in the n Figure, 
then it will be, _ 

As DA, the Diameter of the Circle, is to Nn, * 
| conjugate Diameter of the Ellipfis ::; ſo is BaB, any 
; Chord in the Circle, to ba b, Ars reſpeRive ee 
in the Elli pſis. | 

For, her K to the Property of the Cizeleg 


It is 1 a8 x Ta = [] Ba. 
And | by the Property of the Ellipſis, 
iris}2] OTC: U NC :: 28 * Ta : U ba. 
13 2 3 UTC: UNC: : Ba: D ba. 
3,hence | 4 | TC : NC :: Ba: ba. 
Conſeq. | 5 | 2TC : 2NC ;: 2Ba : 2ba 
That is | 6 | DA : Nn : : BaB : bab. 


But the Sum of an infinite Series of ſuch Chords, 

as Bag, do conſtitute the Area of the Circle. And 
the Sum of the like Series of their reſpective Ordinates, 
as ba b, do conſtitute the Area of the Ellipſis. | 
| . Therefore, 
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> RS 8 5 ** 2 7 
!: K ⁵]˙ Un area cecnr dA. — —ů— * 


FEllipſis. 
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Therefore, As TS: 
to Nn : : Circles A- 
rea : to the Ellipſis 
Area. But TS: Nn 
n; 
whence it follows 
Frills © fa. L 
As UTS: Circles 
Area :: fois [JNn : 
_Ellipfis Area. 


* 


Conſequently, As 1: to 7854 :: ſo is the Rect- 
angle, or Product of the tranſverſe and conjugate Di- 
a meter of any Ellipſis: to its Area. e 


| Hence it is eaſ. y to conceive, that_the ſquare Root 
of the Product of the 'tranſverſe and conjugate Diame- 
ters, Will be the Diameter of a Circle equal to the 


5 


- 


Hence alſo all Segments of an Ellipſis, and its cir- 


cumſcribing Circle, (whoſe Baſes are parallel to the 


conjugare Diameter, and of the ſame Height) are in 
Proportion one to another, as their Baſes are, that 1s, 
As BaB : bab :: Area Segment BTB: Area Seg- 


ment bTb, 1 8 | TEGTE MI 
Or, As JS: Nn :: Area Segment BTB : Area Seg- 


TI... LS ati ls 
The Area of every Ellipſis is a mean Proportional 


between the Area's of its circumſcribing and inſcrib'd 


Cans: 8 © . 
4 I 
The 
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The Truth of this 
may eaſily be deduc dl! 
fror che laft ; for it is 3 = 
already prov'd, that 
DTS: TS x Nn 3: 
clxcumſcribingCircles 
* Ellipſis Area. T 

But U TS : 18 
* Nn % NS h Nn: 
UL Nn. Therefore El- 
lipſis Area: inferib'd | 
Circles Area :: TS x 
Nn: UINn. 

Example. Let TS gs, and Nne=ss. 4. 

Then. us r296, and [Nnz=338-56. 

Then 1296. 78% 42=1017.8784 great Circles Area; 
And 338.5 6K. 185 4=265.905,&. leſſer Circles Area; 
And 3618.4 2866 2.3. 78 54=520-24%96, which 1 
the Area of the Elli pfis; then it wal be, 

As 1017:878 : 520.24896 : 5 20. e 

2865.905024. 

That i is, As the great Circles Area: is to the "i 
of the Ellipſis :: ſo is the Area 2 rhe Tag 2 to the 
Area of the lefler Circle. | : 1 


f f 


From hence it follows, that all segments of an El- 
lipfs, and its inſcrib'd Circle, (whoſe Baſes are paral- 
lel to the tranſverſe Dfameter, and have the fame 
Height) are in Proportion one to another, as the Area 
of the Circle are. 

That is, As the Area of the Circle : to tha Area of 
the Ellipfis :: ſo is the Segment bNb : to the Seg- 
ment BNB. | : 


Or, Nn : TS :: Area $:gment bNb : Area Sege 


ment BNB, 
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Part II 


|: § XVI. Of a PARABOLA. 


Parabola is a curvilineal Figure, made by the 
Section of a Cone, being cut by a Plane yard 

lel to-one of its Sides, 
Every Parabola is two thirds of its 'circumſcribing 


Parallelogram; therefore to find the Area thereof, 
this is ; x. F +4 


85 The RULE. 


Maultiply the Baſe, or greateſt 8 by the 
perpendicular Height, and multiply that Product by 
2, and divide the laſt Product by 3, the Quotient 
will by the Area * the Parabola. 
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53.75 the Ordinate GH. 


39:23 261 thy Wan ves 2.48 


3) 42183750 A Sa . 


1 1 1406.4583 the Arex 150 win ala 


_ Demonſtration, Let Ffi, 1 the a eee, * d 
vided into four equal Parts, or into 8.16, Cc. and 
through the Diviſions draw Lines, as ef, ef, Cc. 
parallel to the Axis EF. Suppoſe alſo EF to be 4. 

Then, I ſay, the parabolick Space Ehfif is to the 
Parallelogram EKFH as 2 to 35 : 1 to the Trine 
EFH as 4 toig. 

_- For, rſt, g f. g f, of, Sc. are in continual ae 

metica! Proportion. from the Ig of ri Trian- 

les. 

: Secondly, fe: ge :: ge TY 9; but h e in the Axis 

EF==o, and in the firſt Parallel e f muſt be equal to 2, 

in the next e f muſt be equal to 4, in the third to 

and ſo on, in a duplicate arithmetical Progreſſion. 

EP as ef (524) : ge (==x) 2=:foris ge (==2); 2 10 
| eh (=.) And as the ſecond e f (A) toeg (=2) 

: ſo'is eg(=2): to e h (AA) &c. And thus it will 
bi if the Lines Pf, ff, Cc. be again biſſected, &c, 
ad infinitum. So that all the Indiviſibles of the trili- 
near Space EKHDE will be in a duplicate arithmeti- 
cal Progreſſion increaſing. But the Sum of a Rank of 
ſuch Terms, is ſubtriple to a Rank of as many equal 
to the greateſt, (by Lemma 3); wherefore the hole 
trilinear Space. EKHhE is to 1 Parallelogram t to 
33 5 1 conſequently, the remaining parabolick 


Space 


42 
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— ates — 1 | — — 
Space muſt be to it as à to 3; which was, c. 

And ſinee the Triangle FEH is to the Parallelogram 
as x to 2, it mult be to the Parabola as 14 to 2, or 
as 3 to 4; which was to be prov'd. | 


2 . "wy 


Before I proceed to the Menſuration of ſolid Bodies, 
I will lay down ſuch Lemma's as will be neceſſary to 
facilitate the Demonſtration-ef-aH-Afach Solids, 


LEM M A I. : 
In any Series of equal Numbers,(repreſenting Lines 
or other Quantities) as 1, 1, 1; 1 Cc. or 2, 2, 2, 
23 Ee. or 35 35 35 25 ec. if one of the Terms be 
multiply d into the Number of Terms, the Product 
will:be the Sum of all the Terms in the Series. 


L EMM A I. 


If a Series of Numbers in arithmetical Progreſſions, 
begin with a Cypher, and the common Difference be 
I, as o, I, 2, 3, Cc. (repreſenting a Series of Lines 
or Roots beginning witha Point) if the laſt Term be 
multiply!d into the Number of Terms, the Product 
will be double the Sum of all the Series. 714 

That is, putting L »the laſt Term, N==the 
Number of Terms, and S g the Sum of alt the Series: 
Then will NE==2S; conſequently, r NL==S, viz. 
one half of fo many times the greateſt Term as there 
are Number of Terms in the Series. 
e rothe Sum i NUL. 
CC 
ier, B00 | 


Thus 


If a Series of Squares, whoſe Sides or Roots are in 
arithgpetical Progreſſion, beginning with a Cypher, 
ee. be infinitely continu'd, the laſt Term, being 
mulciply'd into the Number of Terms, will be triple 

| | | to 
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to the Sum of all the Series, viz. NEL==35 ;. 5. or, 


+ NLL==S. 
That i is, the Sum of ſich a Series will be one third 


of the laſt, or greateſt Term, ſo many times repeated 
as here are N umber of Terms in the Series. — 


e in a ſquare Numbers, 


A's af 
. haut 
I+4--g TS 
TS rr . 


. 4+ 2 
Tft ee eher. 


"Prin theſe Inſtances 1t is evident, that as the 
Namie of Terms in the Series do increaſe, the Pra- 
ction, or Exceſs above 5 + does decreaſe, the ſaid Ex- 
ceſs always being g ; which, if we ſuppoſe the 
Series to be infinitely conrina 'd, will quite vaniſhg 
and become nothing at all, 


L E M M A IV. 


. Series of cubes, whoſe Roots are, in arithmett- 
cal Progreſſion, - beginning with a Cypher, &c. (as 
above) be infinitely continu'd, the Sum of all the 


Series will be + NLLL==S. 
That is, one fourth of the laſt Term, ſo many 


Times repeated as there are Numbers of Terms, 


) 


Inſtances 


I 0 ee 7 Superfictes. 


Fart II 
Inſtances i . 


n .. 


If o, 2, 2 3) 4 5 Cc. be the Roots of the Cubes, 
. . — - 42. „ ama 2 6 4s > 1 
S rH Sf =} + eb 

oF 1+ B-þ27-+64 


= 122g 10 mnt net 

6446446446464 TEE ITS Te 
(+57 
8 7+.6 | 
Sane + 27+ = fee 88 14 ＋ 


12 +1 * 25+1 25+ . TSF 
(= * == * r. 


e theſe Examples it plainly appears, that a8 
the Number of Terms in the Series increaſes, the 
Fxaction or Exceſs above 4 decreaſes, the Exgeſs be- 
ing akvays -; which, if we ſuppaſe the Series 
to be infinicely continu'd, will become infinitely 
1 or nothing. | 


LEMMA V. 


If a Series of Biquadrats, whoſe Roots are, in arith- 
metical Progreſſion, beginning with a. Cypher, &, as 
| befare, be infinitely continu d, he Sum of all the 
Terms in ſuch a Series, will be + NLLI4A;, 

The Truth of this may be manifeſt by the like pro- 
ceſs, as in the foregoing nn. and ſo on for 


higher 1 
1 E M 1 A vl. 
The Sum of an infinite Progreſſion, whoſe greateſt 
Term is a ſquare Number, the others decreaſing by 
odd Numbers, viz. 1, 2, 5, Cc. is in ſubſeſquialteran 


Proportion of the Sum of the like Number of equal 
Terms, . is, as 2 to 3. 


Inſtances 


* 
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23 


Inſtances in ſuch Progreſſions. 
F 
15 —— 2 =. 
| 11h 3 ＋ 
A 0 HS + tr 
16+16+16+16 3 
ier 
2 T2 T25＋25 25 = 754 =7 + he | 
3635432272011 „„ 


— — 2422. 
367363636 36-65 1 5 


From theſe Examples it plainly appears, that as the 
Number of Terms in the Series increaſes, the Fraction 
or Exceſs above + decreaſes; and if we ſuppoſe the 
Series to be infinitely continu'd, that Exceſs will 
quite vaniſh, and the Sum of the infinite Series will 
be + of ſo many equal to the greateſt, 1 4 
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C HAP. II. 


The Menſuratio 5 J OLI Ds. 


8 OLID Bodies are cakes as ao Fn” ſt of Length, 
Breadth, and Thickneſs, as Stone, PIs Globes 


Bullets, Ec. | 


3&4 NENA W/Z W/Z $44 4 NE NH 77. W174 * NEN NN 
ö 2 8 2 Zo. 2 8 881 958 &Y 2:31 a& 8 PAS l ON 2:88 


F . of 2 Cu k. 


cube is a ſquare Solid, comprehended under ſix 
geometrical Squares, being in the Form os” a 
Dye. To __ the ſolid Senn, thils 2 is 


* | | f The + R DU L E. 


Multiply the Side of the Cube into it ſelf, wo that 
Pagdudt again by the Side; the laſt product will be 


the ae or oli Content * 58 Cube 


* . 2 
— KT ; Z 


1 


17.5 
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"4 875 Ire 
1225 5 Is 
, DPS 4 
—— 
27153125 
* 
306257 
"renee 


5 359.37 5 we eu Content of the Cube. 


a .''r Suppoſe; ABCDEFG A * Piece of stone or 
Wood, each Side thereof being 17 Inches and an half; 
multiply x7.5 by 17.5, and the Product is 306.25; 3 
- which being multiply d by 19.5; the laſt Product is 

-:$359:375, which is 5359 ſolid Inches, and 375 Parts. 

Fo: reduce the ſolid Inches to Feet, divide: by 1 728, 

c becauſe ſo many cubical Inches is a Foot) * the 

+ ſolid Feet in the Cube will be; 3 and yy: cubical 

8 Inches mine | 


4 | 5 Scale ond en, 


1 Extend the Compaſſes Bis 1 to 17. 53 that Extent 4 

turn'd over twice from 17. 55 will reach to 5359, ẽ 
the ſolid Content in Inches. Then extend the Com- 
"paſſes from 1728 to ; that Buren tuürn'd the * 1 
9 from 3597 win reach to 3.1 Feet. | 1 
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T —— If the Squaze ABCD 
— concely'd to & moy,'d. — 
plain ADBF; always A. | 


rallel to ir ſet, there will be genera- 
ted, by ſuch a Motion, a Solid h 

ving fix Plains, the two l 
whereof will be equal and - parallel to 
each other; whence it is call'd a Parallelopipedan, or 
ſquare priſm. And if the Plain ADEF be a Square 
equal to the generating Plain ABCD, then will che 
generated Solid be a Cube. From hence ſuch Sal ids 
map-be-conceiv'd_ to be conſtituted of an infinite Se- 
rigs of equal Squares, each equal to the Square ABCD; 
and AE or DF will be the Number of Terms. There- 
fore, if the Area of ABCD be multiply d into the 
Number of Terms, AE, the Product, is the Sum of, 
all-che Series, (rer Lemma I.) and, confequently, the 
Solidity of the Parallelopipedon or Cube, Or if the 


Baſe ABCD, being divided. inta little fquare Tan 
7 


be multiply'd into the Height AE, diyided by a fi 
Meaſure for Length, after this Way you, may con- 

ceive as many little Cubes to be generated in che 
Stole Solid, as is the Number of the little Areas bf 
the Baſe multiply d by the Number af Diviſions the 
Side AE contains. Thus, if the Side of the Baſe AB 
be 3, that multiply'd into it ſelf is 9, which is the 
Area of the ſquare Baſe ABCD; - then, if AE be like- 
wiſe 3, multiply 9 by 3, and the Product is 27; and 
ſq many little Cubes will this Solid be cut into, if 
you cqugeive it to de cut as the Lines direct. 

From this Pemonſtra tion, it is very plain, that if 
you multiply. the Area of the, Baſe of any Paraſlelo- 
pi pedon into its Length or, Height, that N will 
be the ſolid: Content of ſuch a Solid. - 
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[ET AED EFG ter . Pubaidloyjedon,) dr W 
Priſm,” repreſenting a ſhuare Piece of Timber or 
Stone, each Side of its ſquare Baſe ABCD being 21 
Inches and 3 its Lengrh AE 15 Foot. RIO 8 


14 


| A 

Firtt, oe? AAR 21 by 21, * Probe; is 
41, the Area of the Baſe in Inches; which multi- 
piy d by 180, the Length in Inches, and the Product 
is 79380, the ſolid Content in Inches: Divide the 
Laſt Product by 1728, and the Quotient is 45-9, that 
is, 45 ſolid Feet, and 9 Tenths of a Foot. Or thus: 
Multiply 441 by x5 Feet, and the Product is 66153. 
divide this by 144 N Quotient is 45-9, the 
ſame as before. 


Ws Or chu, by i Feet agd Iagherat 
Multiply 1 Foot 9 Inches by 1 Fot 9 Inches, and 
the Product is 3 Feet, o Inches, 9 Parts; this multi- 
Ps again by 15 Peet, gives 45 Feet, 11 Inches, 3 
arts, cher 1. 47 Rug 12 11 of a Foot, and 4 of -£. 


IS 4 


See che work ef all theſe. 
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B Seal M4 Compaſſe. 


Extend the Compaſſes from 12 to 21, and that Er. | 
tent will reach to near 46 Foot, being twice'thra'd | 
| on from 15 Foot; if, Ye = Content is almoſt 165 

eats „% IE ; 16 bio 1554 £444 

If the Baſe of thy faonr'd Solids he. not. i exathe 
Square, but in Form of a rectangle Parallelogram, hs 4 
Way of meaſuring of it is much the ſame; for, firſt, 
you muſt find the Area of the Baſe, by multiplying | 
the Breadth by the Depth; and then multiply that 

Area by t the rende of the wine as N : + pug 3 


«a 9 0 ; - 
242 35 2 41 ; } 11 
: * As | * 
* * t ? i 111 72 
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Tf a 1 — of Timber be 25 — 09 "= Inches 
deep, and 25 Feet long, how many ſolid. ow. s are 
contain N therein? i 


25 Is g F. I. 
— A 0—9 7 —— 
27 1 —5—9 
ee. . 8 G 
4570 175" ag—o—g? 
2:4 — . ee eee 5 
14%5625 (9 10 s 
123 as . ns 
130 39—0-—g 
09 55 
Anſwer 39 Feet. — 
ty. Scale and Compaſſe es. 


Firſt and a Mean gbtnibtricat proporticiial be- 
tween t che Breadth and the Depth; which to do upon 
the Line of Numbers, you muſt divide the Space up- 
on the Line, between the Breadth and Depth, in- 
to two equal Parts, that middle Point will be the 
Mean proportional ſought; thus the middle Point be- 
tween 25 and 9 is at 15 .o is 15 a Mean proportio- 8 
nal between 9 and 25; for) as 9: 15 15 253 
ſo a Piece of Timber of 15 Inches ſquare, is equal to 
a Piece 25 Inches broad and 9 Inches deep. So then, 
if you extend the Com paſſes from 12 to x5, hüt Ex- 
tent, turn d twice over from 25 Feet, the Length, 
will reach to 39 * the Content. 
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Wil VO AFB 63 SYOTSGC £86) ,oDig AE6it-D! Slides 
Priſm is a Solid contain'd under ſeveral Plains, 
1 and having its Baſes like, equal. and parallel: 
The ſolid Content of a Priſm (whether triangular or 

multangular) is found by multiplying the Area of the 
Baſe into the Length Or Height, and the Product is 18 
the ſolid Content. π§ llc 


* Ds R DB ets.» Fig Loet ABC DEF. be a triangular . | 
= Priſm, each Side of the Ba ſe being 
15.6 Inches, the Perpendicular 
TRIP. ..---{- thereof Ca is 13.51 Inches, and 
the Length of the Solid 19.5 Feet. 
Multiply the Perpendicular of 
the Triangle 13.51 by half the 
Side 7.8, and the Product is 
105. 378, the Area of the Baſe; 
which multiply by the Length 
19.5 and the Product is 2054.871, 
| | hich divide by 24% and the 
_ | Quotient is 14-27 Feet,fere, the ſo- 
. ent e e 
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4 Scale and Conpaſſe. | 1 


Firſt, "find a Mean proportional Keri the . 
pendicular and half Side, (as before taught) by divi- 
ding the Space upon the Line, between 13.51 and 
7.8, into two equal Parts; ſo ſhall you find the mid- 
dle Point between them to be at 10 26, Which is the : 
Mean proportional ſdught: By this Means the tri- 
angular Solid is brought a ſquare one, each Side being 
10.26 Inches. Then extend the Compaſſes from 12 1 
to 10.26; that Extent, turn'd twice downwards from 
19.5 Feet, the Length, will at laſt fall upon 24. — * 
which is 14 Feet, and a little 3 Wee EX 


Let ABCDRFGHIK repreſent a Priſin, what oY 
is a Hexagon, each Stde thereof being 16 Inches, an 
the Perpendicular, from the Center of the Baſe, tothe 
Middle of one of the Sides, (a b) is 13. 84 Inches, ang 
the Length of the Priſm is 15 Feet, the — Cc 


tent 1s requir'd, 2 hd 
Multip'y half the Sum of the Sides 48 by : 3 . 


and the Product is 664. 32, the Area of the hexagonal 
Baſe, (by $ VIII, 5. 86) which multiply by 23 
Feet, the Length, and the Product is 9964.8, which 
divided by 144, the Quotient "_ be 69.2 Feet, * 
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By Scale and Compaſſes. 


Firft, find a Mean proportional between the Per- 
ndicular, and half the Sum of the Sides, that is, 
divide the Space between 13.84 and 48, and the mid- 
dle Point will be 25-77 : Then extend the Com paſles 
from 12 to 25.77; that Extent will reach (being 1 
twice turn'd over) from x5 Feet, the Length, to 69.2 
Feet, the Content. 
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Io find the fipetficial cdhtent of n the fore- 
mention'd Solids, you muſt take the Girth of the 
Piece, and multiply by the Length, and to that Pro- 
duct add the two Area's of the Baſes, the Sum will be 
the whole ſu perficial Conrent. ample of the he- 
agonal Priſm "ET mention'd : The Sum of the Sides 
being 986, *#rid the Length 15 Feet, that is, 180 In. 
ches, which multiply d by 96. the Product is 1729 2 
ſquare Inches; to » which add rwice'664: 32, the Area's 
of the two Baſes, and the Sum is ahi) 11 2 
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The Grperficial.. content of the whole Solid is 
ps; ere | | | 


42.1 B Scale Fd n 00 
Extend the Compaſſes from 144 to 180, that Ex- 
tent will reach from 96 to 120 Feet: Then, to find 


the Area of the Baſe, extend the Compaſſes from 144 
| to 


142 .Marſw atian of "Solids. } Tar 11 


3-34, that Extent will reach from 48 to 4.6: Feet ; 
240 120 Feet, and twice 4.6 Feet, and it makes 129.2 


Fest, the ſu el — Pro is as before. 

The Demonſtration of choſe. laſt Solids, will be the 
ſame as in the firſt Section; for as in thar, ſo in 
thaſe, the Mea of the Baſe is multiplyd into the 
Length to find the Content, un ms WY FOR is 
ian or age for the other. 190100 912 % 2 


NA 199 % N T4, 49.5 
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4 Iv. \Of « PYRAMID... 


Pyramid i is a \ fol id Figures whoſe Baſe is a poly. | 
gon, and whoſe Sides are plain Triangles, their 


ſeveral Tops, meeting together in ane E (BE find . 
the * 1/1114 an thereof, this ii. 1 m_— 


© The RULE. 


I G27 the Ares of the Baſe by a third Part of 


the Altitude, or Length, anda pins | is the ſolid 
Content of the Pyramid. 
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LTLet ABD bea ſquire 

Pyramid, each Side of 
the Baſe being 18.5 Inch- 
es, and the perpendicular 
Height CD is 15 Feet: 
Multiply. 18. by 18.7, 
and the Product is 342.25, 
the Area of the Baſe in 
Inches; which multiplyd 
by 5, a third Part of the 
Height, and the Product 
1849711 273 this divided £4 
by 144, the Quotient is 
11.88 Feet, the ſolid Con- 
tent, 
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342.25 Area of the Baſe. 
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7 of the Heigh t) will fall at laſt upon 2.88 Feet, the 
D 


| By Scale and Compaſſes. 


f Extend the Com paſſes from 12 to 18.5 Inches, that 
xtent turn'd twice over from 5 Feet; (a:third, Part 
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' 5 „ 7" 90 TEM | "$1: 597 r Ae 
p find the ſuperficial Content; 


57 44227 Miet „ 45 1 co OP a 77 
Nultiply the flant Height (or Perpendicular of one 
of the Triangles) by half the Periphery of the Baſe g, 
and the Product is 6668.88, which divided by 44, 
the Quotient is 46.31 Feet, the ſuperficial. Content of 
all but the Baſe ; then to that add 2.38 Feet; the 
Haſe, and it makes 48.69 Feet, the whole ſuperficial 
unn M e 0 
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Extend the Compaſſes from 144 to, 180,24, that 


"Extent will reach from 37 to 46.31 Feet, the Area of 


the four Triangles. And extend the Compaſſes from 
144 to 18. (one Side of the Baſe) that Extent will 


reach from 18.5 to 2.38, fere; which added to the 


other, the Sum is 43.69, the whole Superficies. 


Demonſtration. Every Pyramid is a third Part of 
the Priſm, that hath the ſame Baſe and Height, (by 
_ Eu), 123 7. | a . e S. 

That is, the ſolid Content of the Pyramid ABD 
(in the laſt Figure) is one third Part of its circum- 


ribing Priſm ABEF. 


For every Pyramid that hath a ſquare Baſe, (ſuch 
as AaBb in the laſt Figure) is conſtituted of an infi- 
nite Series of Squares, whoſe Sides or Roots are conti- 
nually increaſing in arithmetical Progreſſion, begin- 
ning at the Vertex or Point D, its Baſe AaBb being 
the greateſt Term, and irs perpendicular Height CD 
is the Number of all the Terms: But the laſt Term 
multiply'd into the Number of Terms, the Product 
will be triple the Sum of all the Series, (by Lemma 3) 
conſequently =S. And 8 is equal to the ſolid 
Content of the Pyramid. From hence it will be eaſy 
to conceive, that every Pyramid is + of its circum- 
ſcribing Priſm, (that is, of a Priſm of equal Baſe and 


Altitude) what Form ſoever its Baſe is of, viz. whe- 
ther it be ſquare, triangular, pentangular, &c, You 


may very eaſily prove 3 triangular Pyramid to be a 
third Part of a Priſm of equal Baſe and Altitude, by 
cutting a triangular Priſm of Cork, and then cut that 
Priſm into three Pyramids, by cutting diagonally, 
as ] have ſeveral Times done, to ſatisfy my ſelf and 
«hers, | | 
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Let ABCD bea triangu- 
* Pyramid; each Side of 


the Baſe being 21.5 Inch- 
es, and its perpendicular 


Height 16 Feet, the Con- 


tent ſolid and * 


is zequir'd.. 
Firſt, find the- Aon of 


the Baſe, by multiplying 


half the Side by the Per- 
pendicular lee fall from 
the Angle of the Baſe, to 


the oppoſite Side; which 


Perpendic. will "be found 


to be 18.642; the half 
thereof is 9.31, multiply“ it 


by 21.5, the Product is 
200.165 Inches, the Area 


ef the Baſe. Then; becauſe 
the Altitude 16 cannot 
exactly be divided by 3, 


therefore I take the third 


Part of 200. 165, which is 


66.72, and multiply i it by 


16, and the Product is 1067-523 which divided by 
244) the nn is 15 _ Gir whe Glid Content, 
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48 
Tn caſting this up by Feet and Tnchery- inſtead of 


multiplying by 16, the Height, I break 16 into two 


ſuch Numbers, as being multiply*d together, the Pro- 
duct may be 16, vis, into 4 and 4, and multiply by 
firſt one, and then by the other; à third Part of the 
laſt Product is the Content. ae 3 


By. Scale and Compaſſes. 


Firſt, find a geometrical Mean proportional, (as 
before directed) by dividing the Space between 21.5. 
and 9.31 into two equal Parts, and you will find the 
middle Point at 14.15, which is the Mean proportio- 
nal ſought, Theu extend the Compaſſes from 12 to 

N O 2 14.15 


Aha 


4.1 5 | at Extent can Frick over from 1 TY Feet } 
wilt ITrat 5 22. 233 4 third, Part t er reof i D. 
7:43 F Feet, te k itefſt. 3 ve 20 1A 21200 170 92 07 bohhs 


jp To find the fuperficial Content 


Multi ply the ſlant Height (or Perpendicular of one 
of the Trane) by half the Periphery of the Baſe, 
and to that Produdt add the Area of, the Baſes * 
Sum is the whole ſuperficial Content. ee SARA 


, 92.1 Inches, the hans Height, 6D, - 


Ralf ral. 32.25 = 21. 5 ＋ r mid nd. 
| — 10 itte 5:12 bt 
38842 
© 3843 
is AITOS . 


4 6 195-225 Inches,the Area of alt bot che kan 
8 200. 265 Area of the Baſe add. 
UE 7 — xr ry 


1 34962974 N Feet che whole Content, 


By Scale and Compaſſes. 


Extend the . from 144 to 192.7, that 
Extent will reach from 32.25 (half the Peri phery of 
the Baſe) to 43 · O Feet, the Content cf the upper 


Part. 
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Chap: » N FM 149 

"= — the, Com aſſes from, 144 to half che 
Perpendicular 943 1. Ap Extent will reach from the. 
Side 27.5 to 1. 39 Feet, the Area of the Baſe 3 ; Which . 
added to the other, makes wk 57 Feet, the Content of 
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Let ABCDEFGH be a 
Pyramid, whoſe Baſe 1s 
a Heptagon, © each Side 
thereof being 15 ke 
and the Perpendicular of 
the Heptagon is 15.53 In- 
ches, and the Perpendicu- 
lar Height of the Pyra- 
mid HI is 13.5 Feet; 
the Content folid and u- 
perficial is ur” | 


Multiply 1 5-58 ( the 
Perpendicular} by 52.5, 
(half the Sum of the Sides 
of the Heptagon) and the 
Product is 817.95, which 
multiply'd by 4.5, viz. + 
of the Height, and the 
Product is 3680.775, 


lent 1s d 
n 30 8. 
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Firſt,find a geometrie Mean Proportional | between 


15-58 and 52.55 (as is before directed) which you 


will find to 8 28.06; then extend the Com paſſes | 
from 12 to 28.06, that Extent will reach from 4.5 , 
(ewice turn'd over) to 25456 Feet, 
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TJ o find the ſuperficial Content,” © 
| Muleiply'the Height taken forthe Mille of one 
of the Sides of the Bafe 162.95 Inches,” by the half 
Sum of the Sides $2.5 Inches, and the Product is 


8544-275 3; which divided by 144, the Quotient is 


59-335 Feet, the Content of the upper Part,” 
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483 65.015 the whole Content: 
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Extend the Compaſſes from 144 to 162.75, that 


Enxtent will reach from 52.5 to 59.335 Feet. 
And extend the Compaſſes from 144 to 15.53, the 
Perpendicular of the Heptagon, that Extent will 
reach from 52.5 to 3.68 Feet, the Content af the 


Baſe; which add to the former, the dum is 65.01 5, 


$54 the whole ſupe C ficial Content. 8. 
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| As 18 A n Sud, having, its Baſes. eir⸗ 


cular, equal, and parallel, i in Form of a Rolling, * 


Stone us d in Gardens. To find WN ſolid ee 
thereof, this ieee bb 
no dn The, R UL E. 1 6 | 85 1 


"Multiply the Area of the Baſe by the Length and 
the Product is the ſolid Content. 


Let ABC be a Cylinder, 
whoſe Diameter AB is 21.5 


is 16 Foot, the ſolid Con- 
tent is requird. 


| 1 
{ . 
| Ts Firſt, ſquare the © TOY 
. 21.5, and it makes 462.25, 


which multiply by 7854, 


5 * eee 
* 
8 
2 DW DJ S 


f and the Product is 363.051 15. 
6 CS, Then multiply this by 16, 
E/ © ; and the Product is 5808.8 164. 
* , 1 Divide this laſt Product by 
7 , 144, and the Quotient is 
E A © 4 Feet, _ Tolid” Con- ” 
; M3 f>.. 466 ha , ent. 245 0 
| a hy 1 | be 
A - N 1 + 1 4 } x4 <5 
8 . e 1. 


1 «By e * Compaſſes. 


. m he; D e Þ, 13-54 10 27. 55 che Dia- ; 
meter, that Extent (turn d twice over from 36, the 


Length) will at laſt fall upon 40.34 the ſolid Con- 
tells To 


Part II 
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Inches, and the Length C 


. 
by 
1 
5 
F 
- 55 


Tu, ds frdos Bs = ca aac 


8 eee ee Way e ee e 3 


: which doubled is 3. 4; th 
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To fol 17 lun ud cm. 


Firſt, (by Chap. I. Sect. IX. prob. 2.) and the 
Circumfererioe of the Baſe 67.54, whith' multiply” 
by x6, the Product is 1089.64; which divided by 12, 

the Quotient is 90,05 Feet, the Curve-Surface 3 to 
which add 504 Feet, the Sum of the two Baſes, and 
the Sum is 95. o9 1 15 the whole N N 


1 
40524 | arc 
| — a ans; = 47 
x2)r080,64 1.945 Eid, 
90.05 95. 09 Ne | ö 


By Scale and ok 26. 
Lid the Compaſſes from 12 to 679.54 (the Cir- 


_ cumference). that Extent will reach from 16 (the 


Length) to 90,05. Feet, the Curve · Surface. 
 Andextend the Compaſſes from 12 to 21.5, (the Di- 
ameter), chat Extent (ard twice from 7854) will 
at laſt fall u 2.52 Peet, the Area of one Baſe ; 
* added to the Curve · Sur 


face, makes 95. 09 Feet, the hol = Cons. 


1 0 


Demonſtratian. The ſolid Content of every Cylinder 
is found by multiplying the Area of its Baſe into its 
Height, as aforeſaid ; For every right Cylinder is 
only a round Priſm, being conſtitured of an infinite 
Series of equal Circles; that of its Baſe, or End, be» 
ing one oft he Terms, and its Height CD (in the for- - 
mer Figure) is the Number of all che Terms, : There- 
fare the Area af its Baſe AB being multiply d w_ 
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CD, will be its Solidity, hy Lemm J. | Let D== D= 
AB, and HC. 
Then 7854 DD -+ Hes = its s Solidity. 
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8 VI. Of a:Co N E. 


Cone is a Solid, having a euer Baſe, and 
A growing, finaller and ſmaller," till it ends in a 
Point, which is call'd the Vertex, and may be nearly 
repreſented by a Sugar-loaf, To find the Solidity 


thereoly this is 
The RULE. 


„ * > 


Multiply the Area of the Baſe by a third Part of 
the perpendicular Height, and the Product is the ſo- 
lid ns 


Let ABC be a Cone, the 
Diameter of whoſe Baſe AB 
is 26.5 Inches, and the 
Height of the Cone DC is 
156. Feet: Firſt, ſquare the 
Diameter 26.5, and it is 
702.25; which multiply by 
854, and the Product is 

551. 54715; which multi- 
ply'd by 5.5, and the Pro- 
duct is 3033.47825 ; which 
divided by 144, the Quoti- 
ent is 21.07, fere, the ſolid 
Content of e Cone. js AE4S4 
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551. 54715 1 of hs Baſe; 3 
e third Part of the Height. EK 
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1 4403033 503(21 07 Feet, the Content. 
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By Scale and Compaſſin 


Extend the Compaſſes. from 13:54 to 26.5, (che Di- 
ameter) that Extent (turn d twice over from 5.5, 2 


third Part of the Height) will at lait fall n 21 27 
Feet, * Enten. . 


: 


To find the ſuperficial Content, ; 


0 Multiply half the Circumference 41 626 by Ye 
ant Height AC 198.46, and the Product 
8261. 09596; which divided by 144, the Queaiank 
is 57-37, fere, the Curve - Surface; to "whith add the 

= | aſd, the Sam is 61.2 Feet, the ſuperficial Content. 
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By Scale and Compaſſes. 


Extend the Compaſſes from 144 to-198.46, that 
Extent will reach from 41.626 to. 57.37 Feet, the 
Curve-Surface. / „ | 

And extend the Compaſſes from 2 to 26. (the Di- 
ameter) that Extent, turn'd twice over from. 5854, 
will at laſt fall upon 3.83 Feet, the Baſe; which ad- 


14%8267. 0596077. 37 Peet, f.. 
. 209 22.83 che Baſe add. | 


- * £ 
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ded to 59.3% the Sum is 61.2 Feet, the ſuperficial 


Content. 51 | 

Demonſtration. Every Cone is the third Part of a 
Cylinder of equal Baſe and Altitude. The Truth of 
this may eaſily be conceiv d, by only conſidering, 


chat a Cone is but a round Pyramid; and therefore,ic 


muſt needs have the ſame Ratio to its ciroumſcribing 
Cylinder, as the ſquare Pyramid hath to its circum- 
5 5 ſoribin 8 


\ 


us AB equal 40 n 


feribing Pirallelopipedon, vis. as x to to 3. However, 


to inte ĩt yet ans: let it be 700 conſider'd, 


Fhat 573 #0446 26+ 
Every right Con is ; conſtituted of an infinite Series 


of Circles, whoſe Niameters do contiuually increaſe 


in arithmetical Progreſſion, beginning at the Ver» 
tex, or Point C, the Area of its Baſe AR. being the 
greateſt Term, and its perpendicular Height DC the 
Number of all the Terms; therefore the Area of the 
Circle of the Baſe, multiply d by a third Part of the 
Altitude DC, will be the Sum of Ache Serles, equal 


to the Solidity of the Cone, * Lemma A 


The Curve · Su of every right Cone, isequal 
to half the RET of the Circumference of its Baſe 
into the Length of its Side. aber 

For the Curve- 

Surface of every 3 
right Cone, is e- 
qual to the Se- B 
ctor of a Circle, 
whoſe Arch BC 
is equal to the 
Peri phery of the 
Baſe of the | 
Cone, and Radi! 


the ſlant Side of 
the Cone. Which 
Will appear very e 
erent, F 0 At 

cut a Piece of Paper in the Form of a Sector of a Cir- 
cle, as ABC, and bend bath the Sides AB and AC to- 
gether, Fa N meet, and you will find it to form 


Fr, 


#+ 24S 


a 5 „ 
PR ave tte Ae Wand eg touching the 
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arallelograms, "Triangles, Cc. which Figures are all 
demonſtrated before. And-if the Area of all ſuch Fi- 
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ith SOL; 4 e 487 71 
e of a Pyramid, is the remaining Part, 
when the Top is cut off by a Plain parallel to 

the. Baſe. To find the ſolid Content cen there 
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are ſeveral Rules. 


1 RR DU. L E 1. 1 art; 7 7 thy 

To Fol Nedkangle (or product) of the Sides of the- 
two Baſes, add the Sum of their Squares; that Sum- 
being multiply d into one third Part of the Fruſtum' 8 
Height, will _ its Fe if e mee be- 


ſquare. % | of ; / 


4 


Or thus which/ is the ſame i in Effect. 12 8 : 


| Multiply the Area's of the two Bafes- together, 6 
and to the ſquare Root thereof add the two Area's; ' 
that Sum, multiply'd by one Third of the Height, 
gives the Solidity of any 3 ſquare or ſe 
angled, | e 

* v L * n. 5 „ bong 
* Yar $5 01. | 
To the Refangle of ths Sides of the two Baſes,” 


add one third Part of the Square of their Difference , 


that Sum being multiply'd into the Height, will pre 
"Jace the Solidity, if the Baſes be Squares: But if 
a be frlangulac or n the ſaid Rectangle 

| 25 — 2 N 
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of this TTY N third part of the Square of 


their Differerice, will be the Square of à mean Side; 
and the ſquare Root thereof will be ſuch a mean Side 


as will reduce the tapering: Solid to a Priſm equal 
ernten, . 1 8 e 41> 44 > 0 7 2 5 $23 . pho gy WS. 


| Example. Tab ARCD - 
be the Fruſtum of a 2 
ſquare Pytamid, the 4 
Side of the greater Baſe „ 
18 Inches, and the Side 

of the leſſer 12 Inches, 
and the Height 18 Fot; 
the Solidity thereof. is +l 
requir'd, | . 
8 multiply the 
two Sides together 18 
ry x2, and the Product 

is 216, and the Diffe- | 
rence of the Sides is „ ee e 
whoſe Square is 363; a1 
third Part thereof is 12, Þ| 4G 
which added to 216, .- ff 
the Sum is 228 Inches, C 8 
the Area of a mean X H 5 

Baſe; which multiply d 1 3 
by 18 Feet, the Length, Teh 2 Fe A a 1 
the Product is 41043 this 
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divided by 144) the. Gotta: 1 300 ee the fold 


Content. 1 A 


Or, by the firſt Rule; thus ; the TH of 18 is 324, 
and the Square of 12 is 144, and che Rectangle of 18 
by 12 is 216; the Sum of theſe three is 684, which 
multiply d. by 6, the Product is 4204 ; which divided 
by 24h .the Quotient is 255 7 MY the 1 675 as be- 
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The perimeter of the greater Baſe-is 72, and the 
Perimeter of the leſſer Bafe is 48; add both the Peri- 
meters together, the Sum is 120; the Half thereof is 

60; which muttiply'd- by 18 Feet, the Product is 

rogo ; this divided by 12, the Quotient is 90 Feet; 

to which add the wo Baſes 2.25 Feet, and x Foot, 
the Sum is 93.25 Feet, the whole ſuperficial Content. 
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90 Feet. a 
29 120 2 25 the greater Baſe, 
— 1 the leſſer Baſe. 
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Again, Let ABCD be 
the Fruſtum of a trian- «-- ; 
gular Pyramid, each Side o 
of the greater Baſe 25 In- 
ches, and each Side f 
the leſſer Baſt 9 Inches, 
and the Length 15 Feet; 
the ſolid Content thereof 
E requir'd, | | * 1 

By the ſecond Rule, 
multiply 25 by 9, ane 
the Product is 225; and 
the Difference between 
25 and 9 is 16; which _ 
ſquar d, makes 256, athird : || 
Part thereof is 85.3335 
which added to 225, and 

the Sum is 310.333; this 


multi ply d by. 4335 the 
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Product is 134. 205 &c. which is the Area of a mean 
Baſe; and that multiplyd by 15 Feet, the Length, 
the Product is 201 5. 510; which divided by 144 
the Quotient is 13.99 Feet, che Solidity. © 
'Or thus, .b the latter Part of the firſt Rule: ? Find 
the Area th greater Baſe, which you will find ta 
be 270-635, 3 and: the Area of the leſſer Baſe will be. 
| theſe two Area's multiply'd together, the 
Nai is 9491. 630625, the ſquare Root thereof is 97. 
425; to Which add the two Area's, and the Sum is 
403-123 3. which multiply'd by a third Part of the 
Length 5; and the Product is 201 5. 615; and that di- 
vided by 14% and the Quotient is 13.99 F eet, as be- 
fore. See the . of both. 2 5 
a5 25 1 d Gb 4 
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270.625 greater Area. FF 
97.425 the mean Proportional. 
35.073 the leſſer A 
403-123 the Tri ple of a mean Area, 95 | 
5a third Part of the Height. 


— — | g ' D 
144) 201 5. 615 (13.99 Feet, the Solidit yx. 
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In finding the Area of the triangular Baſe, I mul- 
tiply'd by. 4335 becauſe that is the Area of the equi- 
lateral Friangle, when the Side thereof is 1. A 
Table of the Area's, or Multi pliers, for anding the 
Area's of Polygons, follows. „ 


umber + 
F b Names. 


f Sides. Multi pliers. | 

vo RE. — 

Trigon; 433013 

Tetragon I-000000 | 

| Pentagon 1 720477 
Hexagon 2.5 98076 

| Heptagon| 3-633959 

 [Enneagon| 6. 181824 
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Multiply the Square of the Side by the tabular : 
Number, and the Produ is the Area of the Polygon. 


nA Ind the ſuperficial Content, | 


The Perimeter of the greater Baſe is 75, and the 
Perimeter of the leſſer Baſe is 27; the Sum of both is 
102 and the half Sum is 51; which multiply'd by 

. — 
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15 Feet, the Product is 765; which divided by 12, 
the Quotient is 63,75 3 ta which add the Sum of the 
two Buſes 2. 12 Feet, and the Sum is 65.87 Feet, the 
whole ſuperficial Content. „ 

Note, That 51 ſhould have been multiply'd by the 
flint Height, but the Difference it would make, is 
but. os of a Foot, which is inconſiderable. 

Again, | Suppoſe 
ABCD to be the Fru- 
ſtum of a Pyramid, 
having an oftago- _ 
nal Baſe, each Side 
thereof being 9 Iu- 
ches, and each Side 
of the leſſer B.ſe 5 
Inches, and the 
Length or Height 
ro 5 Feet, the Soli- 
dity is requir'd. 5 N. 

By the ſecond Rule, #8 8 
multiply the greater ]]. D 
Side 9, by the leſſer UL 
Side 5, and the Pro- 
duct is 45; then the 
Difference between F 
9 and 5 is 4, which A | 
ſquar'd, makes 16; a 
third Part thereof is 
5.3333, which ad- 
ded to 45, the Sum 
is 50.3333; multi- — — p 
ply this laſt by the Number in the Table 48284, and 
the Product is 243-0292, the Area of a mean Baſe; 
which multiply'd by the Height x0. Feet, and the 
Product 15 2551-5066 chen divide this laſt Product 
by 144 and the Quotient is 25,92 Feet, the ſolid: 

+40 19351117554 54 


22 


— 

2 

— Pp 

ff - y fff , 
2 . — = 1 * 1 
— * : 

, 0 _ 
1 £ þ 
A 


— 
a 


”_ — 
— 


\ 
\ 


* > 1 * p 
%%ͤ ͤ VVV ̃ dtd iwanreera og 
440 ; 82 * 4 \ 2 £ } *: i 2 4 = * 2 ve 4 


- 


* 


„ 
* 
o 


wy w"# 
F ERA $37 8 the Wikt $434k #%& . N 
5 41 \ Y { £ Ld os £1 'Y a —— 
5 De \ 8 . I 
| Mult, 


— 
— 


— 
. — 
2 I 
—_ 


— 


. MS — A 
1 — 
r — 9 


4 
1 
Fl 
4] 
f 
N 
abt 
4% 
44 * 
= 
+ : 


a. 
— 
«eee — 
i MEG et et pug as we * rv * 


165 4 "Menfuration 7 Tha, | Part 


} , ts 1 14 . " Ss *F 
Prod ; : : 4 ö * £ - 18 14 © * : ; : 
* 7 G 4 . 5 ! b 0 a ; | = 8 
TP 13 13 C « 1 f A » * 12 44 * * * 
1 Ba. 8 . : g 
128 | | 6% = 
13 = Ku 1 42 21 $ 


rr a STI A 


Mult. 9 Inches. 9 from the greater Side. . 
by 'F Inches. 5: ſubtea@che leffer, | 


: 6 as f a. þ 
57G ed, e e ne! 

1 0 2 333 a third par. e 

Add a5 | 12 4054 


5141 1 __ $0:3333 the Es of 3 mean Bil 
Ka 4828.4 3 . 
2013332 
402666 
10 
: f 4026 


5 TZ! 3 
243.0292 a mean Ares. oem 
+ Ws 10.5 the Height. „ 
Wo 2747 hy 42: 
E me 
2430292 f 
N 144)2551.Bo}660(x7 72 
+ 144 2 


To 


AM. ft 


t! 


2 


* 


* 


nap. II. Menſaration of Solids. 167 
To find: the ſuperficial Content, © © 
The Perimeter of the greater Baſe is 72, and the 

Perimeter of the leſſer Baſe is 4a, and their Sum is 

112; the half thereof is 56, which. multiply'd by 

the Height 10.5 Feet, and the Product is 588; which 

divided by 12, the Quotient is 49 Feet; to which add. 
the Sum of the wo Baſes, 3:55. Feet, and the Sum is 

52.55 Feet, the whole ſuperficial Content. 


Demonſtration... From the: Rules deliver'd in the IVth 
and VIth Sections, the two foregoing Rules may ea- 
{ily be demonſtrated, — 


-_ 
* 


1 


Stippoſe a ſquare Pyra- 
mid, as ABV, to be cut 
by a Plain at ab, parallel 
to its Baſe AB, and it were 
requir'd to find the Solidi- 
ty of the Fruſtum, or Part 
ab AB. Let there be gi- 
ven | 


2 


D==BA, the Side of the greater Baſe, 
C==b a, the Side of the leſſer Baſe. 
H==CP, the perpendicular Height. 


Y 


rin EE 8 by the Figure 


D— d 
VC 1 : 
then a DD x — == the whole Pyramid BVA 
by Section the IVtn.. a 
and | 3 | dd x + VC the Pyramid aVb cut of, 
- Then, 
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Then, in the 2d and 3d Steps, if inſtead of VC, you 


take 2 equal to it by the firſt Step, it will be, 


D=a 
M. 1. 2. 41 DDDH 
3D—34 
| dddH 
== the Saks aVb. 

3D—3d 1 


6 Bd tt um ab aB. 
A—5 | | 3D—3a the Fruſtum abAB. 


= De whole Pyramid BVA. 


and 1. 3. 5 


And by dividing DDD—ddd by Dd, and then 
multiplying the Quotient by H, the laſt Step will 
be reduc'd to DD Dd dd: x 2 H = the Fruſtum 

abAB, which in Words is thus: 
Io the Rectangle of the Sides of the two Baſes, add 
the Sum of their Squares; that Sum being mulriply*d 
into one Third of the Fruſtum's Height, will give its 
Solidity, which is the ſame as the firſt Rule of this 
Section, 
See the Work of the Diviſi ON. 
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The ſame Reaſon will hold good * all Fruſtums of 
Pyramids or Cones, whether the Baſe be triangular or 
multangular; becauſe the Squares of the Sides of any 
Figure, or the Squares of the Diameters of Circles, 
are proportional to the Area, which proves the latter 


: Part of the faid firſt Rule. 


Again, to prove the ſecond Rule, 


Suppoſeqr/2=D d. And F'= the Fruftym, | 
then [2/DD Dd + dd => 'by the laſt. 

* @ 213 xx = DD — 2 b. Fes 

2 * 3 | 


VB wh xx. 
> „5 
4 1 5 A: 15 | = — Ar. or Dd + + == 


H. 


3 * b þ + wx fle Fy the Fruſtunt Ehn 


Which in Words is ay # oo 
To the Rectangle of the Sides of he two Baſes, add 
one third Part of the Square of the Difference of the 
ſaid Sides, and multiply the Sum by the Height of 


the 1 che Product is _ n of the * 


ſtum. A tov; ary 
F * \ „RNA 2 


The werkelt Content of Fruſtums, (all but the 


Baſes) is com pos'd of Tra peziums, ſo many as the 


Fruſtum has Sides; as the ſquare Fruſtum abAB in the 
laſt Figure is compos d of four Trapeziums, having the 
two upper, and alſo the two lower Angles equal; if 
therefore the Trapeziums ab AB be cut in two by the 
Line CP, and the tw Pieces laid together, the Line 
bB upon the Line aA, the narrow End of the one, 
to the broad End of tlie other, it will form a right- 
angled Parallelsgrant, as is plain by the Figure an- 
2. nex d; 
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nex'd; the Parallelogram 
, DCEP being equal to the 
. Trapezium abAB; becauſe 
the Side Da is equal to PB, 
_and EA is equal to aC, 


\ the Side ab to half the Side 
B AgB, and it makes DCor Ep; 
which multiply by the 


. 


Height PC, the Product is the Area of the Parallelo- 


_ gram DCEp, equal to the Trapezium abAB; then, 
if that. be. multiply'd by the Number of Trapeziums, 
. the Product will be the ſuperficial Content of the 
Fruſtum, wanting the Baſes. Or if the whole Perime- 
ter of the greater Baſe be added to the Perimeter of 
the leſſer Baſe, and half the Sum multiply'd by the 
Height, the Product will be the ſuperficial Content of 
, the Trapeziums at once. E | 
Note, That half the Sum of the Perimeters ſhould 
be multiply*d by the ſlant Height up the Middle of 


one of the Trapeziums; but in the foregoing Exam 
. ples, I have multiply'd by the perpendicular Height, 
' 1 becauſe the Difference is very inconſiderable. Sie 


| | DIA e N 
VIII. Of the Fruſtum of 2 CONE. 
Fruſtum of a Cone, is that Part which remains, 
when the Top-End is cut off by a plain Parallel 
to the Baſe, To find the ſolid Content, the Rules are 
che ſame in Effect as for the Fruſtum of a Pyramid. 


To the Rectangle of the Diameters of the two Baſes, 


add the Squares of the ſaid Diameters, and multi ply 
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Therefore, to find the Area 
of the Trapezium, add half 


PP N * 


2 
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Content. | 
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the Sum by .7854, the Product will be the Triple of 
a mean Area; which multi ply'd by + of the perpen- 
dicular Height, that Product will be the folid Con- 
Tent. — D | 

Or thus: Multiply. the Area's of the greater and 
leſſer Baſes together, and out of the Product extract © 
the ſquare Root, and add the two Area's and ſquare 
Root together, and multiply the Sum by one Third 
of the perpendicular Height, the Product is the ſolid 


RULE II. 


To the Rectangle of the greater and leſſer Diame- 
ters, add one third Part of the Square of their Diffe- 

rence, and multiply the Sum by .7854, the Product 
is a mean Area; which multiply'd by the perpendi- 
cular Height, the Product is the Solidity. 


Example, Let ABCD 
be the Fruſtum of a 
Cone, whoſe greater 
Diameter 'CD is 18 
Inches, and the leſſer 
Diameter AB 9 Inches, 
and the Length 14.25 
Feet, the ſolid Con- 
tent is requir d. 

Multiply 18 by 9, 
and the Product is 162, 
and the Difference be · 
tween 18 and 9, is 9, 
whoſe Square is Br, a 
third Part is 27; which 
add to 162, the Sum © C 
is 189; this multi- 
ply'd by 7854, the 
Product is 148.443 
which divided by x 44, 
the Quotient is 203 


A 


Q 2 Feet, 


272 Men ſuration of Solids. Part II 


Feet, the Area of a mean Baſe; which multi ply'd by 


14 25 Feet, the Height, the product i 19 40775 Feet, 


the e pla Content, 


Or thus, by the firſt Rule. 


The Square of 18 (the greater Diameter) Is 324% 
and the Square of 9 (the leſſer Diameter) is 81, and 
rhe Rectangle, or Product of 18 by 9; is 162; the Sum 
of theſe three is 569, which multiply'd by . 7854, the 
Product is 445.3218 ; which divided by 144, the 


Quotient is 3.09 Feet, the triple Area of a mean Baſe; 


"this multiply'd by 4.75 Feet, (a third Part of the 


Height) and the Product is 240773 Feet, the Solidi- | 


by, the ſame as before, 


* 
, See the Work. 
ff a 5874 5 
9 9 ſubtr. 1 189 F 
16a” 0 rem. SL 70586 
Add / . 8 n 
Sum 189 . 8 = 2 
um 189 3) 81 Square 4 
27 a Third, "2.44. 2 
Height 14.25 Feet. 444 
Area . 1. 03 Feet. 432. 
| 4275 . 
14275 "by 1 
eee 


, Solid Content 14.6775 Feet. 


©. 
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324 the Square of 18. 
1562 the Rectangle. 
gr the Square of 9. 


567 the triple Square of a mean Diamater. 
7354 
567 
54978 
47¹24 
1121 S 
. 144) 4473248 (3.9 
1332 — 
. 
36 408; > 
-  _ 


The Solidity 14.57% - 
To find the ſuperficial Content. 


By Chap, I. Sect. IX. Problem 2, you will find the 

Circumference of the greater Baſe to be 5645 488, and 

of the leſſer Baſe 28.2744; the Sum of both 1s 
84-3232, the half Sum is 42.4116; which multiply'd 

by 14.25 Feet, and the Product is 604.36, c. which 

divided by 12, the Quotient is 50.36 Feet, the Curve- 

Surface; to which add the Sum of the two Baſes, 

2.21 Feet, the Sum is 52.57 Feet, the whole ſuperti- 

elal Content. | 
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i rectangled Pyramid, call'd a PRIS- 
| MOID, whoſe Baſes are parallel one 
to another, but diſproportional.. 


IX. To meaſure the EFruſtum of 4 


The RULE. 


x O the greateſt Length add half the leſſer Length. 


3 and multiply. the Sum by the Breadth of the 
4 greater Baſe, and reſerve the Product. 
F Then; to the leſſer Length add half the greater 
. Dength, and multiply the Sum by the Breadth of the 
. leffer Baſe; and addthis Product to the other Product: 
reſery*d, and multiply that Sum by a third Part of 
ther Height, and the Product is the ſolid Content. 
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Example. Let ABC DEFGH be a Priſmoid given, : 


2 the Length of the greater Baſe AB 38 Inches; and its 
| Breadth AC 16 Inches; and the Length of the leſſer 
i Baſe EF is 30 Inches, and its Breadth 12 Inches, and 


the Height 6 Feet; the ſolid Content is requir d. 


| BW 


To the greater lng AB 38, add half EF the 1 55 
ſer Length 15; the Sum is 53; which multiply ' d. 
by 16, the greater Bre and the Product is 848; 
which reſerve; 
- Again, To EF 30,- add half AB 19, and the Sum i is 
A 49; which multiply by 125. (the leſſer Breadth EG) 
the Product is 588; to which add 848, (the reſery*d- 
- Product) and the Sum is 1436; which multi ply'd by. 
8 2, (a third Part of the Height) and the Product is 
. 2872; divide this Product by 144 and the Quotient 
* 1819.94 n the ſolid Content. 


38.2 AB e, — | 
15 = + EF. | I9=7; AB 
T_T, 
1 16 AC 12=EG- N 4 
318 | 588 BE 1 8 3 i 
53 | 1 
848 i 
588 . 
| 
2 chird Part of the Heights. 
40726990 Feet, the Content, - f 
1432 
1360 
640 
5 6 = 
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To prove this Rule, Let us ſuppoſe the Solid cut in- 
to Pieces, ſo as to make it capable of being meaſurd 
by the foregoing Rules, thus ; Let ABCD repreſent the 
greater Baſe, and EFGH the leſſer Baſe, and let the 
Solid be ſuppos d to be cut thro' by the Lines ac, bd, 
and ef, gh, from the Top to the Bottom, ſo will 

there be a Parallelopipe- 


FOE 


LEE 


don, having its Baſes: 
equal to the leſſer Baſes * 
EFGH, and its Height | 
6 Feet, equal to the 
8 Height of the Solid: 
C Cc Multiplyzo(the Length |! 
| | AT» of the Baſe) by 12, (the 
Breadth thereof) and the Product is 360; which 
multiply'd by the Height 6 Feet, and the Product is 
2150. Then there are two Wedge like Pieces, whoſe | 
Baſes are abEF, and GHcd if theſe two Pieces be 
laid together, the thick End of one to the thin End 
| of the other, they will compoſe a rectangled Paral- 
(| lelopi pedon; which to meaſure, multiply the Length 
of the Baſe 30 by its Breadth 2, and the Product is 
'F 60; which multiply*d by 6, (the Height) the Pro- 
1 duct is 360. Then there are two other Wedgelike 
1 Pieces, whoſe Baſes are eEgG, and Ff Hh; theſe. two 
| laid together, will compoſe a rectangled Parallelopide- 
'F don ; to meaſure this, multiply the Length of the 
Baſe 12 by the Breadth 4, the Product is 48 ; which 
multiply'd by 6, (the Height) the Product is 288. 
And laſtly, there are four rectangled Pyramids, at 
each Corner one; which to meaſure, multiply the 
Length of one of the Baſes 4, by its Breadth 2, the 
Product is 8; which multiply'd by 2, (a third Part 
of the Height) the Product is 16; and that multi- 
ply'd by 4, (becauſe there are 4 of them) and the 
Product is 64. Then add all theſe together, and the 
Sum is 2872, and divide by 144, the Quotient is 
19.94 Feet, the ſame as before, which ſhews the 
Rule to be true, | | 


— —— — — es 


56e 


[oY 
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Chap. II. 
23 See the Work. 
* 30 12 4 
30 1.44 4 1 
360 60 48 8 
„„ 6 2 
2160 360 288 16 , 
360 5 
288 — 
1: : 64 
r44)2872(19.94 Feet, the whole Content. 
3 | | 
1360 
640 


64 me 
To find the ſuperficial Content, 
Half the Perimeter of the greater Baſe is 54, and 


Half the Perimeter of the leſſer Baſe is 32; which 
added together, the Sum is 96 ; which mulriply'd by 


6, (che Height) the Product is 596 : Divide this Pro- 
duct by 12, the Quotient is 48 Feet; to which add 


the Sum of the two Baſes 6,72 Feet, and the Sum is 
54:72 Feet, the whole ſuperficial Content. 
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EX. T5 meaſure 2 CYLINDROID; 
that is, a Fruſtum of a Cone ha- 
wing its Baſes parallel 2 each me, 


but unlike. 
| The R U L : of 


O the longeſt Diameter of the greater: Baſe, add 

half the longeſt Diameter of the leſſer Baſe, and 

multiply the Sum by the ſhorteſt Diameter of the 
greater Baſe, and reſerve the Product. 

Then, to the longeſt Diameter of the leſſer Baſe, 
add half the longeſt Diameter of the greater Baſe, - 
and multiply the Sum by the ſhorteſt” Diameter of 
the leſſer Baſe, and add the Product to the former re- 
ſerv'd Sum, and that Sum will be the triple Square of 
a mean Diameter; which multiply d by 7854, and 

that Product multi- 


| , | ply'd by a third Part 
* of the Height, the 
. | B Product is the ſolid 


Content. 
Example. Let ABCD 
be a Cylindroid, whoſe 
bottom Baſe is an O- 
val, the tranſverſe Di- 

ameter being 44 In“ 
ches, and the conju- 
gate Diameter 14 In- 
ches; and the upper 
Baſe is a Circle, whoſe 
Diameter is 26 Inches, 
and the Height of the 
Fruſtum is 9 Feet ; the 
Solidity is requir'd, 

To 44 (the greater 
Diameter of the lower 
Baſe) add 13, (half the 
Diameter 


A 


12 Chap. II. Menſurat ĩon of Solids. 179 . 
* Diameter of the leſſer Baſe) the Sum is 57.3 which mul- - 
..tiply'd by 14, (the conjugate Diameter of the greater 
-\;Baſe) the Product is 798; which reſerve. Then to 26 
. (the Diameter of the leſſer Baſe) add 22, (half the 
_. FF - tranſverſe Diameter of the greater Baſe) and the Sum 
15.48; which-multtply'd by 26, (the Diameter of the 
Jeſſer Baſe) the Product is 1248; to which add the 
former reſerv'd Product, the Sum is 2046 3 which 
multiply d by . 785 4, and the Product is 1606.9284; 
-which multiply'd by 3, (a third Part of the Height) 


4 | -the product is 4$820.7852 ; which divided by 144) 
d -the Quotient is 33-47 Feet, the ſolid Content. 8 
e e See the Work. 
x 13=half AB | 22==half CD 
Hh 57 Sum 48 Sum. 
x 1 4 EF 26=AB 
F = —— — 7 
7 228 | 288 ; 
„ 
758. Product reſervd. 1248 
3 | | 798 Add, 
| | | | — * 
; * 
k 7954 
8184 
N 10230 
8 1636 
| 14322 
— 


1606. 928 
3 


144)4850.78152(33-47 


500 
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* rr 


This Rule being the lande as that i in the laſt Section, 
the Proof of that may ſerve as a ſufficient Probf of 
this, if what Has been before . be well conft- 
:der'd. ix A Ao 


70 "of alls fd the ſuperficial Content. 5 a: 50 2 


me che Periphery of the Ellipſis 9721 add the peri- 
phery of the Circle 81.68, and the Sum is 179.09; 
the half thereof 89.545, multiply d by 95 the Product 
is 80549053; which divided by 12, the Quotient is 
67. 16 Feet, the Curve- Surface: Then the Area of 
the Ellipſis is 3.36 Feet, and the Area of the Circle is 
3-68 Feet; both which added to the Curve-Surface, 


the Sum 5s 7442 Fegks:t the whole ſuperficial ( Content, 


SSASETEETEDESATTRSSESSSOSASSS 
Ss XL Of « SPHERE or Grobk. 


sphere, or Globe, is a round eli pa, every 
Part of whoſe Surface is equally. diſtant from a 
Point within it, call'd its Center; and it may be 
conceiy'd to be form'd by the Revolution of Semi- 
eircles round its Wenne To find its Solidity, this 
Is | 


The RULE. 


/ Multi ply the Axisgor Diameter,into the Circum- 
Antag the Product is the ſuperficial Content; 
which multiply by a ſixth Part of the Axis, the Pro- 
duct is the Solidit y. 


2. Or thus: As 21: taff :2 ſo is the Cube of the 
Axis to the ſolid Content. 
Or, As 1: is to. 5236 :; fo is the Cube of the 
* to the folid Sa e 


Example. 


capi. Ante of Solids. 181 


cumference by 
the Axis, and the 


the firſt Way. If you divide 41 
| Quotient is 2,424 Feet. . 


9 E — * 


6 Example. Let 

whofe Axis is 20 
Inches, then the 
Circumf. will be 
52.832: Then, 
by the firſt Rule, A 
multiply the Cir- 


Product will be 
1256.64, which 
is the ſuperficial 
Content in Inch- 


es; take a ſixth Part thereaf, which is 209.44, (be- 


7 cauſe an exact ſixth Part of 20 cannot be taken) mul- 


tiply that ſixth Part by 20, (the Axis) and the Pro- 
duct is 4188.8, the Solidity in Inches. Or, if you 
multiply the ſuperficial Content by the Axis, and 
take a ſixth Part of the Product, the Anſwer will be 
the ſame, : 
Or thus, by the ſecond Rule: 

The Cube of the Axis is 8006, which multiply'd by 
xr, the Product is $8000 ; which divided by 21, the 
Quotient is 4190447, the Solidit-— | 


Or, by the third Rule: 


If the Cube of the Axis be multiply'd by 5235, 
the Product is 4188.8, the Solidity, the ſame as by 
8 by 1728, the 


See the Work. 
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Note. If the Axis of A Olobe be 12 the $oliai ty will 
ference ben, The Solidi i 
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By Scale and Compaſſes. 
Extend the Compaſſes from 1 to 20z-(the-Axis) t hat 
Ex tent (turn'd three cimes over; from 5236) will 
at the laſt fall upon 4188.8, the ſolid- Content in In- 


ches: Or, Extend the Compaſſes from 1728 to 8009, 


{the Cube of the Axis) that Extent will reach from 
e ſolid Content in Feet. — * 


ty: Tf. po If * 1 » 7 122 [> 3F - 4 f 1 # 4 5 
H + TIWTAOE DO) 8.882 


4 - — 


from 1 to 20, (the Axis) that 


= bw 


Extend the Com paſſes 


Extent (turn'd twice over from 3.4416) will at laſt 


fall upon 1256.64, the ſuperticial Content in Inches: 
Or, Extend the Compaſſes from 144 to 400, (ihe 
Square of the Axis) that Extent will reach from 
3.1 416 to 8.72) the ſuperficial Content in Feet. 


Demonſtration. Every Sphere is equal to a Cone 
whoſe perpendicular Axis is the Radins of the Sphere, 
and its Baſe a Plain equal to #11 the Surface of it. 

For you may conceive the Sphere to conſiſt. of an 
infinite Number of Cones, whoſe Baſes, taken all to- 
gether, compoſe the Surface, and whoſe Vertexes 
meet all together in the Center of the Sphere: Hence 
the Solidity of the Sphere will be gazn'd, by multi- 
plying its Surface by + of its Radius. 
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Let the Square X 
ABCD, the Qua- x 

drant CBD, and the 
right-angled Tri- 


angle ABC,be ſup- It — 
pos d all three ro E Rs oh 


revolve round the 
Line BD * an Ax- N ern i 
c © ff 0D. of 
Cylinder, the Qua- re 


drant an Hemi- 6 — ado b 
"8 : R 2 ſpheres 


* " —— 4 : 

Cx IDE * 11 $ . : os 0 * 6 A * r 2222 DD — X N 4 

x * . en NE of ES _ MR. * wy r ww ' HS had * n 1 —— 8 2 r moth f n 
1 — > * d 2 8 — 4 . « — 


- — 1223 
2 2 
* 


e 2222 — — 


r 


D Solas. r 


** 


— 


r ns EI al 
— 8 * 
* 


— 


* 
ſphers, and the Triangle A 8 all of che ſame Baſe 
and Altitude. 

Then the Sejusre 5f EH (&=[FD) FHD 
(but DH GH.) "And finée Circles are acuh Squares 
of their Diameter (by Euclid 1. 2.) the Circle made 
by the Revolution of EH, mift be quai to borh tlie 
Circles made by the Motlons of FH and GH, 

If you take the Circle made by the Revolution of 
FH from both, there will remaiir the Cirele made by 
the Motion of GH, equab to the Ring. deforib'd by the 
Motion of EF. And thus 1t will always be, whees: 
ever you driwv the L ine EH or IM, W. 

Therefore the Aggregate, or Sum of all the Rings 
made by the Revolution of the EF's, muſt be equal to 
that of all the Circles made by the Mation of rhe 
GR's, i. e. the Diſh-like Solid form'd by the revolving | 
Rings, will be equal to the Cone, form'd by the Re- 
volution of the-GH's,, which are the Elements of, the 
Triangle ABD; that is, the Dir like Solid. will be as | 
the Cone, I of the circumſcribing Cylinder, And, con- 
lequently the Hemiſphere muſt, be of : Wherefore 
abe Sphere is 3 of the circumſcribing Cylinder, . TS 

Let the Radius of the Sphere be r, then the 
383 will be zr; let the Surface of the Sphere ge- 
nerated by the revolving Semicircle, be call'd S, and 
that of the Cylinder, form'd by the Revolution of 
2AC == 2r== Diameter, becall'd ſ. Wherefore, in 


What was juſt now we the Expreſſion for the So- 
| lidity of the Sphere i in this Notation, will be Bot and 
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putting c equal to the Circumference of the Baſe, or 
Wt the Periphery of a great Circle of the 1 7 the 


| Curve-Surface of the Cylinder e — 
= hd. A great Circle, Gs, Sect. 1x af 


Chap. I. Fob, 1.) and this, 7 ly'd by ar, Hats 
rrc, which is the, Solidity of the 65 ylinder, by Sect. V 


af this. Chapter, Now ».linge Tas put equal co 2rc== 
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Cylinder; then, if the Semi- 


ſix equal Parts, and Lines 4 
drawn parallel to AB, the Di- 
ameter, the Squares of the Semichords, ab cd, ef, c. 


b e * 6. "ol 


to the corve durfice of che Cc vliadery — (oy ſubſti · 


tuting f for are) will be alſo g to the Solidity of 
the inden Now, ſince the Sphere is = of the. 


. * \ 
% ( arb ©] e nde 56ooiÞt; 
cylinder, — 988 15 th at is — — = By. 
o I 6 4 


Wherefore 19-46 that is, dividing Ly r, 8225 


or the Surface of the Sphere is equal to the Curve- 


Surface of the Cylinder; but the Curve · Surface of the 
Cylinder was 210. 

Wherefore, to find the Area of the Surface of eicher 
Sphere or Cylinder, you muſt multiply the Diameter 
(Dar) by the Circumference of a great Circle of the 
Sphere, or by the Periphery of the Baſe, From this 


ro 
Notation. alſo 4 the Area of a great Circle of the 


sphere, is plainly + of zrc, the Surface of the Sphere; 


that is, the Surface of che Sphere is meu of the 


Area of the greateſt Circle of it. 

Wherefore, to arc, the convex Surface of the Cylin- 
der, add rc equal to rhe Area of both its Bafes, yon 
will have zre; which ſhevws you, that the Surface! 0. 
the Cylinder (including its Baſes) is to the Surface of 
the Sphere as 3 to 2; or, that the Sphere is + of the 
circumſcribing Cylinder, i in Area as welk as Solidity. 


or you may prove the Sphere to be 2 of the Cy- 


linder of the ſam? Baſe and Altitude, by Lemma V L, 


afore- going, thus; 


Let AGB repreſent the 3e- 
miſphere, and Al KB half che 


diameter GH be divided into 


$ 'R 3 will 
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my — 15 — "1 I 


will be A | Series of poem whoſe greateſt Term 
AH is a ſquare Number, the others differing by odd 
Numbers; that 16 AH is 7 Kk 375 gh 325 ef 275 
od 20, ab 11: But an ii Fo Sertes of ſuch Num- 
bers, are in. Proportion to an infinite Number of 
Terms equal to;yhe greateſt, as a ta 3. And becauſe 
N the Hemiſphere is com pos'd of an infinite Number of 
Circles, whaſe Dia meters are the Chords of the Semi- 
| circle; and the half Cylinder is com pos d of an in- 
| finite Number of Circles,, whoſe Diameters are all 
; equal to the Diameter of the Semicireles AB: There- 
fore the Hemiſphere is in Proportion to the half Cy- 
linder, as 2; to 35 and, conſequently, the whole 
Sphere bears the ſame: e pe to the e mad 
er. 


N | That the Superficies of ee (or Globe) Us hrs 140 
Four times the Area of its grectef G „ ic thus prov” LEY 


| The Solidity: of the Sphere is conſtituted of an in- 
finite Number of parallel Circles (as is aforeſaid;). con- 
ſequently, the Superficies of the Sphere will be com-- 
4 pos d of the Peri pheries of thoſe Cireles which conſti- 
tute its Solidity. 
Note, In the following Demonſtrations 8 © ſignifies. 
any Cirele in general; and if an y. two Letters be 
Join'd to it, thus, OAzB, c. then it denotes the A- 
rea of ſuch a Circle as thoſe two Letters repreſent the 
N of. 8 
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#4 bet Der 85 — Aris of bity y Sphere de ee 
ding to the Property of a Cirele, it n 


will be 11D -b * Tb = Jab; 

that is, 2 D* 1b -. OTbh = Dab;. 

therefore 3 [DM Tb = Uar. 

For | 4 þ Dab UT QaT, (Eve, I. - 47) 


.D x If = J yT. | 

5 it is ident, that the Series Dar, Dor, 
2 yT, Sc. are in the ſame Ratio with Tb, Td, Tf, 
e. vis. in arichmetical Progreſſion: Whence it fol- 
lows, that the OAT = to the Sum of all the-Circle's 
Penne between T and b. 

And Oer the Sum of all the Circle s periphere : 
FR ae T and d, &c, 


9 


Conſequently, that the ©AT = the Sum of all the: 


__ Peripheries included between T and C; that 
s OAT = the Supertficies of the Semiſphere. 
| And becauſe UAC r OTC = OAT, and DAC 


18 4 — to UTC; therefore AT. = 20 AC, is the 


Superficies of the Semiſphere. 
Conſequently, 40 AC will be the Superficiesof the 
Whole 4 W Which was, Cc. | 


| Scholium. 


ener 


tt EL 
Part II 


ium. 1 . 11 f 
2 
From the Merbod 4 2 usd in proving the whole. | 
Superficies, it will de eaſy to find the Curve: Superſi- 
cies of any Fruſtum, or Part of a Sphere, that is cut 
off by a right Line, or plain, vis ſuch as the Pru- 
ſtum aTm in the laſt Scheme, whoſe Curve - Superfici- 
es is OaT, as above. Therefore (becauſe -C}Jab + 
Arb Qa) it will be Oab + Orb = mhe-Curve-: 
Superficies of that Fruſtum. a 
But if the Axis TS, and Heisht Tb of ** Fruſtum, 
are given, then it will be TS x Th = [JaT,--as in 
the third Step above, ped gy the, Proportion or 
Theorem following, vi. 5 
As the Axis of the Sphere: is to the whole Superfici- 
es of the Sphere : :-ſo'is the Height of an y Fruſtum 
: to its Curve-Superficies. h 
To which if there be added the Area of the Pru- 
ſtum's Baſe, the Sum will be the Eier nee * 
the Fruſtum. | þ 100 
That che Sid of every Here 7 is two Thirds * its cir- 
cumſcribirg Cylinder, may be thus prov'd.. 


According to the Work above, it appears, that | 
Oab, Oed, Oyf, &c. do conſtitute the Solidity of 


the Sphere; and Thus W. -poeh Der, Oyr, . re 4 
Series of Terms in A- 


m_ | rithmetical Progreſſion, 

— 77, EY SY 4 [DAT being the great - 
6. . * eſt Term, and 170 the 
.. XJ Number of Terms; 


— 3 therefore OAT 1 TC 
| Trad dd i 72 = the Sum of all. the 
Series, by Lemma. | 
„And becauſe Jar 
— 142 ed. OyT— 
13S vt 170:  QOTfr= Of BAT 
N 2 = (1 ©) bits [ TC == my AC, Ce. 
wherein | 


wherein Th, ora, Other are a Series of 
'# 


Squares, whoſe Roots Tb, Ta, are in arithmeti- 
c#9Progrefion 3 10 þ bing! che greareſt Term: and 
TC che umber of 3 tliere fore OTC 5 


tlie Sam of? alF chat 8 "by Lemmai 3. 


VConfequently,' AT x4TC: STO TG — 
the Sum of ail the Series Gab, Oed, ov, & ec. 
which conffitate the Solidity of che half Sphere A TG. 
put D==2TC the. Axis of rhe Sphere 57 then DR 
ITC, and 2D = FTC. And becauſe HANDY ATG, 
therefore © AT="2@TC ==3:5704DD; /0643570BDD- 
LO = 0.3927 DDB. x ST ed Hiw 11 1911 efIIVIN 975 

Agamnz S 1 LFC2=4.5854DD 42D .2309DDD; 
then 0.3927DDD — 0.1 der aasiß nbi the 
Solidity of rhe half Sphere. 

Confequently, 0:2618DDD 2 5236 will 
be the ſolid Content of the whole Sphere, which is 
equal to of the Cylinder 5; the Diamatarat whole 


Buſe; and alfo its Height, is = D. 


For 0.78 54DDD = == the Solidity of the C laden bats 


Sec. N. Bus, = 3 o. Gee e arm as * 


ſore. 110 dt 57 Y > e 
3 ag ts 


Fiom this Demonſtration it will be eaſy to deduce 
or raiſe Theorems for finding the ſolid, Content of 
any Fruſtum of-a Sphere, as.aTm-in the laſt Figure. 

For we there ſappofe the Fruſtum aTm to be con- 
ſitiite> of an infinite Series of Circles, which have 
the Tame Ratio with all thoſe Circles that ON 
che half Sphere“? JE 

Therefore it "follows, that OT x2 b: — Obr 

„Ab- will be the dum of all / the Cireles 8 


| Gabe T and b; 2 mere cg ad it will be the Solidi- 


a becauſe FI. [DO Tb= aT ;- therefore Hab 
+ Ob Tb. 1 the — Let 


ty of that Fruſtum. \ 1 
C = 2b half the Dialicter of the hb.. 


Tb its Heiglit; andi g E the Solidity 6 — wag 


Phen Sab 3˙1 4160c} and OTb 3: .1416hh; conſe- 
quent! yo 


n "Y 
6 aber - LEED n 


i, #6 I, fe i . — „ 
RR 


r nerrr 5. pe: P 
* _ wart - —— b = n 7 wy 


LS 
r 7 — 


3 


— 2 
PPTP 
& 


190 5 Wege of el El "Fark, 1 


ee en. e e bbb. 
8 — . * 5 


Which being e will dess zech + hhh « 


0. 5236 = Sz which is one Theorem” bor finding the 
Solidity of the Fruſtum, and de ex preſs d in 
Words thus: 

If to three times the Square of the Semidiameter 
of the Fruſtum's Baſe, yon add the Square of the 
Height of the Fruſtam, and multiply the Sum by the 
Height of the Fruftum, that Product multiply'd by 
+5236, the Product will be the ſolid Content. 

But if the Axis of the Spherez and the Height of 


the Fruſtum, be given; then put D. the Axie, h = 


the Height of the Fruſtum, and o as before; it will 
be D — bh = cc, viz. Dh — hh = cc. Then 
will 3Dhh — ahhh = gcch + hh; conſequently 
3Dbh — ahhh x 0.5236 = S, the Fruſtum's Solidity. 
Which is another Them for finding the Solidity 


of the Fruſtum, and may be ex preſs d in Words 


thus: 

From three times - the di ſubtract twice the 
Height of the Fruſtum, and multiply the Remainder 
by the Square of the Height, and that Product multi- 
ply by. 5236, this laſt e will be the r 
of the kroſtam. n 


Example. Let ABCD be 
the Fruſtum of à Sphere; 
ſuppoſe AB, the Diameter 
of the Fruſtum's Baſe, be 
5 16 Inches, and CP tile 
a * e 1 . 4 N the cave i 
„ ts = ity is requir | 

W 


OE orc. ——— ͤ ́—mö—ä—èẽ—ę —— A Ars - — * 
Chap: 11: Moy 791 
hap: II iſuration of Bolle, 191 
„ PLS — | ' . 
„dens ByYliCOAMR Rule. 
a 4 ——— <a — — KKK ˙ r * V 
2 8 


«„ d og 1 uy vr ebam 5 30 Hoi 
2 a: y „ee 1 75 —— 1794, { 15 21 Haig o 
n FF „ 61519285 5»d64 Square of the Semnidiameter AD. 
os 3 d liteon 
o! b Favs 71 Sap INE $4 


«1+ \ 


dA; Id mw? 28 Add the Square of cb. 10 11H 
Fd . dee e, 7 1 £113 11717. 174 5:11 10 39.3 12 4 
77 wage q 1 ſ [lies 2 f\,, T's ors . oC get 3 


; : * A 

4 g * 8 . 

by * - T 4 * y +. 3 3 2 5 71 215 5 

« © # £ 2 42 4 - 14 # y # : 1 i; & 3 ith % 

4 

ö | —— — i; { | Hired © ff « 1 
q x 4 FA * 5 1 i; > 3 * 1 4 ns * . 
1 


| 3.3224 173 ; 10472 MN [ 5 . F 
7 713110% $0 thun 101 hö. 7: H. ; 2 

eh of Afton 11888 Ls 4 N 

. q 

N 42 1 

203 996777 © The Solidiry 435 her” Ione oo . 

w 4 5 - 8 0 2 

195 14 4 , N "4 

4 


1315 in Foul by the ſecond Rule thus, | S i 


Firſt, By the Rule in Page 1135 you will find the 
Axis of the whole Globe to be 20 Inches. 


20 Axis. $236 “ 
2 4 7 nr 832 . — * = 
þ 2 * If # # af * PI IE — —— * * 


Bron 60 : Fr gA2. 04 g. 2 0472 

Subtr. 8 twice D. 11 15708 

ga; 79k þ © omni. . 3 13 
Frhe ſolid Content 


312 | — 
52 


N xn 


FF ˙—¹w¹ä ] 
— = n - . 


3 0. 07 „seungsels, 


4 


Sphereid is N Selid 3 an Kee! To 
find the ſolid 6 Rk nu is | 


"Multi ay the Square of the DR er of the great 


eſt Circle, by the Length, and that Product multiply 
again by. 5236, this laſt Product will be the Oy 


of the Spheroid. 


” „ — 


JH Let AB be the Diameter of 
1, B. the greateſt Circle 33 Inches, 
4, - and CD(theLength) 55 Inch- 
es; the Solidity is requir'd. 


. l 2 1 ( . «» - 
* ; #8 K 2 + + 
0 ä 7 


; * r p 0 
. 1 4 4 9 


5889 
5236 


272370 
8 
| r19790 © 
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31363,0220 the Solidity:. 
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7 Demonſtration, 


Ff 
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roid. 


tranſverſe AS TS. 


„ abs nnr — 


R ED Jimſwatiowof dhe 


| Demon ation. Every Spheroid 1s equal to Tor a 
Cylinder, whoſe Baſe is Ce to the greateſt Circle of 
the S eroid, and its „ . 
Height equal to the 
Length of the Sphe- - 


Suppoſe the Figure 
NTnsN in the annex d 
Scheme, to repreſent a 
Spheroid, form'd by the 
Rotation of the Semi- 
Ellipſis TNS, about its . 


Length of the dpheroid, 


and the Axis of its oircumſcribing Sphere; _ d = 


Nn the Diameter of Tu Den Cirele of the Sphe- 
roid, 


c. XV, Step. 3 a e 123. 

Therefore it tt e Db: ad : Ab: Tlab. 

But the Sum of a an infinite Series of ſuch Circles 
as Ab (whoſe Diameters are Chords) do conſtitute 
the Solidity of the Sphere. (By. Seck. XI.) 

And the Sum of an infinite Series of ſuch Circles 
as Oab (viz. whoſe Diameters are Ordinates of the 
Elli pſis) do conſtitute the Solidity of the Spheroid. 


Therefore DD: dd: : o. 5235DDD: 0.5236DUd = the 


Solidity of the Spheroid (By Euc.5. 12.) 


But 0.5 236 Ddd 2 of the Cylinder, whoſe Dia- 


meter is = d, and Height = D. (By SecF. V.) . 


Now, from this Proportion between the Sphere and | 


its inſcrib d. Spheroid, it will be very eaſ y to deduce 
Theorems for finding: the ſolid Gontent, either of the 


Fruſtum or middle Zone of any Spheroid, having 


the ſame Height wirh that of the Sphere; for, 

As the Solidity of the whole Sphere: is to che So- 
Iidity of the whole Spheroid :: fo is any Part of the 
N to the like Part of the Sphere. { By Euc. 5, 
+ SOL 


Fr | 8 | n 


Then, | becauſe QTc: Nc! U Ab a by 


= » 
" 7 
1 


1 of Ss "Far 1 


— — > od 


"> Tow Inflance: Suppoſe it was requir' 'd 70 find 
the middle Zone of any Spheroid. 

Let D= IS, and d Nn, as aboxez . 22080 
x = AM, and c =am, | 


Then PIP, H the Midate Zone of the 


3.8127 
Sphere, 'And 0:5236DDD 0.5236WD : i 


: add xxXddfx : 
Feng = the widdle ? 

"38197 — 9 3.819750 * b e Zone of che 

: Spheroid. —_— : £30 11 0 
Again, DD e xx cc. Therefore 


cat ncgz JE = — * H. Which 


3 there ** RY 


actes 


* 
.* * 


xxddkf 
3.81970) 
this following Theorem, 1 1 bo 


middle Zone of the Spheroid- 
Note, That 3.8197 = © 3:2732, X 3, See 6% 702. 


NEE taken inſtead of 
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N XII. Of a Parabolick Co N OI D. 


parabelick Condid is Wmefhilig like an half 
| A Spheroid, having its Sides ſomewhat ſtraiter. It 
is generated by ſuppoſing a Semi-Parabola turn'd 
about its Axis. To find the folid K Eons 
this is | 11 3 
| The RULE. of at Bo dig Bk 
Multipl _ Square of the Diameter of i its Baſe by 
7354, and multiply chat Product by half the Heights 
chat 85 Product ſhall be the ſolid Content. 4 
et 


212 6 Ä ̃⁵Ü—.Vͥ“- rare. e 6 
r —˙· ,⏑⏑ .. . wm * * — 3 e eh was „ 


3 ANT Lad EN N. 
5 . 3 (+ LITE alt a ; a hf 
et] IH Ds * 4 f | F= 3 V 
Let ARCD be a pa. i BZ N44 
rabolick Conoid, the . . 
Diameter” of whoſe * 
Baſe is 36 Inches, and J 


its Height CD 33 lu. 
ches; the Solidiry is 
e e 


4 . 
* 


36 78574 11 
C 
216 a e 

108 70688 309536374 


e ee | 2) 33589987 
©. torr, 16794-9936 


1728) 16794. 991360978 Ft: the e 
„„ 
1242 
1 20 
—— 
＋ 4:4 23339 
1728 


1611 | 


Besen e The parabolick conoid is conſti- 
tuted of an infinite Number of Circles, whoſe Dia- 
meters are the Ordinates of the Parabola, Now,. ac- 
cording to the Property of every Parabola, it will 


| DAB | 
be SA: AB:: AB; "I. =L, the Latus Rectum. 


- 
* 
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I Sa x L — L ba, 
Then Se KL == fe, 

| SyX1 L == —— Osy, Ge. 
Hlere 84 X L., Se x L, Sy x L, 
Cc. are a Series of Terms in 
Arithmet. Progreſ. Therefore 
” ba, Ife, Clgy, Cc. are alſo 
rr Terms in the fame 
ie af Ws Progreſſion, beginning at the 

V Point S, wherein [JAB is the 
greateſt Term, and SA the Namber of all the Terms. 
Therefore [JAB X 5SA = the Sum of all the Series. 
By Lemma 2.) _ 

Conſequently, @ AB x SA == the Sum of all the 
Series of Oba; Ofe, Ogy, Ge. which do conſtitute 
the Solidity of the Conoid. 

e , nnd Hm 30" | 
 Then..95854DD x 3H = .3927DDH will be the ſo- 

lid Content of the Conoid; which is juſt balf the 
Cylinder, whoſe Baſe is = D, and Height == H. 

This being rightly underſtood, it will be eaſy to 

raiſe a Theorem for finding the lower Fruſtum of any 


Parabolick Conoid. | 
For ſuppoſing h = aA, the Height of the Fruſtum, 


and p = Sa, the Height of the Part bSh cut off. 
Then hp = SA, the Height of the whole Co- 


noid, 
| AB * h 
Conſequently Oh a LINE D 


of the whole Conoid. 
ba 
And ONFP 2 the Solidi- 


* 
ty of the Part cut olf. 


= the Solidity 


Therefore 


„ (0 (8 wu 0 oY uw 


voy 


; . I 


NG ——— — 


D l : 2 


— | 4 


; 2 16 
Sd 


ee e 
Lonſequ, 3 h+p: OAB::p: Sb 


ppb Sap ey 


Lhe Salidity of che Fruſtums, . 


5 


24 
3 
WR 4 e e Ig 
4— Oba «pſ5 O ABN p: Oban pr bash. 
112 ne 1 ©ABxh:- TRAP) ON, * 
6 „ [| @ABxb=2F: — Oba k. | 
7+ ©bas#t[8]@ABxh: IO bs Ff. 
uy 5 AB Cabs. 75 5 
. Ne dan: Sat. Ns 


2 


Lee D== JAB, as before; ade zn the Dia- 


meter of the Part cut off; ane ſhal 


* this 


following Theorem. 85 N 
0.3927 DD + 0.2927 dd: * oh 58 == the Solidity of 


the Fruſtum 


requir d: Which-in Words is thus: 


N Mul iply the Sum of thè Squares | o the greater and 
er Diameters, by 392 8 ttiat Product by the 


Height of 


ſolid dontent. 


6 XIV. 
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* 
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2092992 S S9058900 


Of a Parelalic SPINDL E. 


3 ˙³Ä 


F an acute Parabola be ſappos'l to be mort about 

its greateſt Ordinate, it will fi 155 a Solid call'd a 
Parabolick Spinde. To And the! Sid C. Tom this: 
18 


1 n 
5 2 1 
, «443 134 IVEY 


$3 "rot 6B. 


2 — > — _ 
PIG 


a 


n. RULE: i 


© #Þ 1.73 3 a 9141 OY 


Multiply the Square of the Diametenvof 3 17 3 
Circle, by * 41888, (being of 7854) and that Pro- 
duct by its Length; 'that! laſt: Product is the ſolid 
Content. 
Let ABC be a Parabolick spindle, wits greateſt 
Diameter CD is 38 Inches, and its Length. A 99 
Inches; 5 the Br is ef, 


36 = * CD. ... 41888 | 


MIGRATE FFT 2 
— — 0 a — — 
- 


I F 
216 251328 
108 376992 


9290 Weir of — 8 


"I _ = 52x _ — — * 
1 — Lo I" ty — 
2 3 : - = 


— 
— 

— 
—— 

—— 


* 
ff ; *4 56900 
1 x 
44 —— — ; 
* 1 3 4 
ET. 
1 * 5 1759 
3179 
* 5 14515 12 * 1 I 
4 Þ 6912 1 LA R i ae 
—ͤ IS 4 
* . f wn 7 f 24 F " 


S * 
„ dh 
WP 
- 


* — % : 5 od : 433, 4 "- . 
: * 4 0 5 g = 
* * 9 » # 4 
* : 8 9 1 | S..- > 8&2... 5 b y — 
tent is 31.1084 Feet. 
1 ; : | . 7 - 
44a ww e : 7.9% J & . 424 ; N 
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2 | » © 
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Wa A Parabolick Spindle is conſtituted 


of an infinite Series of Circles, -whoſe Diameters are 


all parallel to the Axis of the . as Oma, 


Onez Opy, Ge. 


Let us ſuppoſe ba Line TY 9 to AB, Ge. 
Then it bath already been prov d, that the Lines ws 


8 —2 


gn, hp, Ce. 
are 2 Series 


of Squares, 
whoſe Roots 
are in arith- _ | 
metical Pro- 4 $ 20H 8 
greſſionzoon- B 4 

ſequently _ 


their Squares, viz, DOfm, Ogn, Uhp, Cc. will be 


a Series of Biquadrats, whoſe Roots will be in arith- 


metical FORTY > Which being pn: we hogs; 4 
| Pres, thus: 3 


Fir — £ 4 4 
* 7 4 
7 1 ” - | 
: . 


I 84 fm = ma. 

3 SA — gn == ne, 

3 |$A-=bp=py. | 

TG 2| 4 | DSA — 28A * fm Um = ma. 
5 | DISA — 2SA x gn + Ogn= U ne. 
5] OM — 25A « bp + Obp= Apps. 


1. In theſe Equations the OSA, OSA, sa, be- 
ing 4 Series of Equals, and AB the Number of all the 


Terms: therefore it will be USA x AB = = the Sum 


of all the Series, by Lemma TI. 


2. Becauſe fm, gn, hp, &c. are a Series of Squares, 
wherein SA is the greateſt Term, and AB the Num- 
ber of all che Terms; 


SAxSAxAB © SA x AB ; 
Therefore = _ — 2 2 * will be 


the Sum of all the Series, by Lemma III. 


3. And 


err 


— 2 
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And the Ufm, Dlgn, Obp, ere. welt be a Se- 
ries of Terms in the Ratio of Biquadrats, as above, 
s A being the greateſt Term, and "AB the Number 


SA x AB 
of all the Terms. Therefore it will be — 


: == the Sum of all the Series, by Lemma V, 
SAAB 
Whence it i int DSA x AB — "70 


1 x AB 

— the Sum of all the Series of dans, 
5 4 | 

ne, Qpy, & 


8 SA x AB 
That 1 18, on — the sum of all the Series, | 


15 

Oma, One, pr, os oy — "x — 
== the Sum of all the Series of Circles, Oma, One, 
Spy, Ce. which conſtitute the Solidicy of Half the 
Spindle, viz. of SAB. 

Therefore putting 'D = 2SA, and H = 2AB, it 
will be . 41888 DH = the Solidity of. whe whole 
Parabolick Spindle bSB, being IF, 0{7854DDH, 
the Solidity of its circumſcribings linder. AY h 

'From hence we may alſo rale a Theorem for find- 
ing the Fruſtum, SApy, of the laſt Fi igure. 

For ©SA being the greateſt T Term, (OF py the leaſt 
| Term, and Ay the Number of all the Terms or Ur- 

cles included between A and 7 3 


wo of $2 


B — of Solids, 201 


e251! 23A x by | DOhp 
884 — — S 2 AA 2 


3. 
the Sum of all the Series, 993 9 
gn, Up y. n 
$ LISA—2SAxky 5 2 


3 DOSA—2Saxtp + A Z 3 * 


o 5 p=[1 15 []hp, per Step. 6. 


h 


Ay 


hp 


:xAy = = 27. 


eee OSA+ Opy —} 0b = 1 


Conſequ.[7|2©SA + OY —+ @bp: x Ay = 2, 
the Sum of all the Series of OSA, © ma, One, Opy, 
which do conſtitute the Solidity of the Fruſtum SApy. 


Therefore, putting D 2SA, as before, C==2py; 


x==2hp,and H == Ay,it will be 1.5708DD-þ.7854CC 
— .31416xx: x + H == the Fruſtum SApy. And if 


we make L = 2H, then x. 5703DD ＋ 7854CC — 
+21416xx 2: Xx L = rhe Doubie of that Fruſtum, be- 


ing the middle Zone. Which in Words 1s thus : 
Multiply the Square of the greateſt Diameter by 


1.5708, and multiply the Square of the leſſer Diame- 
ter by. 7854, and multiply the Square of the Diffe- 


rence of the Diameters by. 31416; from the Sum of 
the two former Products ſubt rat the latter Product, 
and multiply the Remainder by one third Part of the 


Length, and that Product will be the Solidity of the 
| rage Zone requir d. 
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CHAP. IL 


Of the meaſuring of the Works of 
the ſeveral Artificers relating to 
Building; and what Methods 
and Cuſtoms are obſerV'd therein. 


TTL I r TT *. N . . fr . 


. Of CARPENTERS Work. 


HE Carpenters Works, which are meaſurable, 
are Flooring, Partirioning, and Roofing 3. all 
which are meaſur'd by the Square of To Feet long, 
and 10 Feet broad; ſo that one Square contains 100 


ſquare Feet. 3 
1. Of Flooring. 


If a Floor be 57 Feet 3 Inches long, and 28 Feet 6 
Inches broad; how many Squares of Flooring is there 
in that Room? 85 


Multiply 57 Feet 3 Inches by 28 Feet 6 Inches, and 
the Product is 1631 Feet, &c. which divide by 100; 
this is done by cutting vff from the Product two Fi- 
gures towards the right Hand with a Daſh of the 
| Pen, 


K 0 11 


Chap. III. ca RPE, TERS Work. Jon 


Pen, and the remaining 2 are the Quotient, 
and the Figures cut off are Feet: Thus, 1631 divided 
19 100 by, cutting off 31 from the right Hand 
t „ the Quotient is 16 Squares, and the 37, cut 
off is 31 Feet, | 


- See the Work, beer by; Delta, and alſo by wg 


dad uche 8 
e 01 e {ii 5 54 


8. OO 
Hg 


28627 — 
as 456 
114 


45800 


ese = 8 | 
See . 28 2 " 
OY COS N e 
| 1 G'# BAY > f 
"wy 1 16]/21,7 6 


| Fackt 16 Squares and 31 Feet. 

Note, That .5 is the Decimal for a half of any 
Thing, . 25 is = Decimal for a quarter, and-.125 is 
the Decimal for half a quarter; ſo, in the laſt Exams 
ple, .25 is the Decimal of 3 Inches, becauſe 3 Inches 
is a quarter of a Foot; and .5 is the Decimal of 6 
Inches, becauſe 6 Inches i is half a Foot, 

Example 2. Let z Floor be 53 Feet 6Inches long, 
and 47 Feet 9 Inches broad; how e wy are 
contain'd in that Floor ? 
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© By Scale and Compaſſes. 
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In the firſt Example, extend the Com paſſes from 1 
to 28.5, that Extent will reach from 57.25 to 16 
Squares and near a third Parr. 

In the ſecond Example, extend the Com paſſes from 
x to 47-75, that Extent will reach from 53.5 to 25 


* 


Squares and above a half. 2 


2. Of Partitioning. 


Example 1. If a Parti tition between Rooms be in 
Length 82 Feet 6 Inches, and in Height 12 Feet 3 
Inches, how many Squares are contain'd therein? 


The Length and Breadth being multiply'd together, 
the Product is 1010.625; which: divide by 100, (as 
before is ſnew'd) and the Anſwer is ro Squares 10 

Feet; the Inches or Parts in theſe Caſes, is of uo 
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is Facit 10 Squares 10 Feet. 
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Example 2. If a partition between Rooms be in 
Length 91 Feet 9 Inches, and in Breadth 11 Feet 3 
Inches, how many Squares are contain'd therein? 


The Len Sth and Breadth being multi ply'd together, 
the Product is 1032 Feet; which divided by 100, the 
Anſwer will be ro Squares and 32 Feet. 


91.75 
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3. Of Roofing. 


It is a Rule amongſt Work- men; that the Flat of 
any Houſe, and half the Flat thereof taken within the 
Walls, is equal to the Meaſure of the Roof of the 
ſame Houſe ; but this is when the Roof is true pitch'd. 
For if the Roof be more flat or ſteep than the true 


| Pitch, it. will meaſure to more or leſs accordingly. 


5 Example 1. If a Houſe, within the Walls, be 44 
Feet 6 Inches long, and 18 Feet 3 Inches broad; how 
many Squares of Roofing will cover that Houſe? 


Multiply the Length and Breadth together, and 
the product is 812 Feet, the Flat; the half thereof is 
406 Feet, which added to the Flat, the Sum is 1218 
Feet; which divided by 100, he n is 12 
Squares and 18 Feet. 
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"Fact, 12 Squares 18 Peet. . 2 


* 
9 * 


. Sen and Compaſſes. | 2 050 


. 


4 "Is 4 


In che firſt Example of Partitioning, extend the 
Com paſſes from 1 to 12.25, that Extent will reach 
from 82.5 to 10, Squares and one Tenth. /- - = 

In the ſecond Exam pie, extend tlie Com paſſes from 

I to 11,25, that Extent will reach from 91.75 to 10 
— and a little leſs than a third Part. | 
In the Example of Roofing, extend the Compaſſes 
frem 11 20168. 25, that Extent” will reach from 44.5 
to 81 2 the Flat ; to which add the half thereof, 1 a 
the Sum is 12.1 18, which is 12 Squares 18 fett, as 
above. 


There are other Works about a Building, done by 
the Carpenter, that are meaſur'd by the Foot, running 
Meaſure, that is, by the Number of Feet in Length 
only; as Cornices, Doors and Caſes, Window- Frames, 
Guttering, Lintels, Sommers, Skirt-Boards, &@c. 
Wote 1. In the meaſuring of Flooring, after you 
have meaſur'd the whole Floor, you muſt deduct out 
of it the Well-Holes for the Stairs and Chimneys; 
and in Partitioning, for the Doors, Windows, c. 
except (by Agreement) they are to be included. 

| Note 
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Note 2. In meaſuring of Roofi ng, ſeldom a any De- 
ductions are made for the Holes for the Chimney- 


Shalfs, the Vacancies for Lutheren- lights and Sky- - 


lights; for they are more Trouble to the_Work-man, 
than. the Stuff which would cover them is worth. 


* * 
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§ II. Of Baick-Layzrs Work. 


HE principal i is Filings Walling, and Chimney- 


Work. 
f Tiling. 


Tiling is ears by the Sepia of ro Feet,” as 


+. 


Flooring, Partitioning, . and Roofing were in hs | 


Carpenter's Work; fo that between the Rooting and 
Tiling, the Difference will nor be much, yet the Ti- 
ling will be the moſt ; for the Brick-Iayers ſometimes 
will require to have double Meaſure for Hyps and 
Vallies. When Gutters are allow'd double Meaſure, 


the Way is to-meafure the Length along the Ridge - 
"Tile, and-by-that"Means the Meaſure of the Gutters - 


becomes double; it is uſual alſo to allow double Mea- 
ſure at the Eaves, ſo much as the Projector is over the 
Plate, which is commonly about 18 or 28 Inches. 


Example 1. There is a Roof cover'd with Tiles, 


whoſe Depth on both Sides (with the uſnal! Allow- 


ance at the Eaves) is 37 Feet 3 Inches, and the Length 


45 Feet; I demand how many Squares of Tiling: age 
contain 4 therein ? 


- 


. er RE i aaa 8 „ "OE OED, IE EIS I 
_ - _ «AF. Fray 4 ” 2 ** — 1 


r 3 le 


_ —— 


PP — 2 


23 —— ISR N 3 uy 


— — — 


= . VF Me Ui; —„—U . ne 


EX AD — — — 


n nan 
— — te 
7 * - ES 

A 
7 3 | 


. r De III 2 
2 — ” — CO — 
— — — - — 2 — — — = 


208 © The Peat "al F Fart 11 
a | 7. . B PE 37. . | 15 — 1 
— —— 18625 
185 I mae 
5 148 — — 
1 8 1676.27 
16,76 Z — 


Anſwer, 16 Squares 76 Feet. 


Example 2. There is a Roof cover'd with Tiles, 
whoſe Depth, on both Sides, (with the Allowance at 
the Eaves) is 35 Feet 9 Inches, and the Length 43 
Feet 6 Inches ; I demand how mar Ct of "TOS 

axe in the Roof? ? | | 
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Here the Length and Depth being multiply'd toge- 
ther, the Product is 1555 Feet; which divided by 
x90, (as before is taught) the Anſwer is x5 Squares 


and 55 Feet. 


By Scale and . 


In the firſt Exam ple extend the compaſſes from 1 
7.25, that Extent will reach from 45 to 16 Squ. 
— a little abo ve three quarters of a Square. 


In 
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Iu the ſecond Example — the compaſſes from 
1 to 35-75, that Extent will reach, fram 43-5 10 15 
3 and 55 Feet, that a little above a half e Fes 


* ye 


2. Of Walling. 


Brick-layers DS latte their Work by the 
Rod ſqu tre of 16 Feet and a hatt ſo that aue Rod in 
Length, and one in Breadrh, con tins 272+25 ſquare 
Feet; for 16.5, wultivly'd in it ſelf, produces 272.25 
ſquare Feet. But in ſome Places cue Cuſtom is to al- 
low 18 Feet to the Rod; that =_ 324 ſqu re Feet. And 
in ſome Places the uſual Way is, to mea ſure by the 
Rood of 21 Feet long and 3 Pect high; hat is, 63 
ſquare Feet; and here they never regard the Thick. 
neſs of the Wall, but the uſual Way is to moderate 
the Price e e to the Thicknefs. 

When you meaſure a Piece of Briek- work, the firſt 
Thing is to enquire by which of thoſe Ways it muſt 
be meaſur'd; then, having mulriply'd the Length 
and Breadth in Feet together, divide the Product by 
the proper Diviſor, either for Rods or Roods, and the 
Quotient is ſquare Rods or ſquare R56ds accordingly, 

But commonly Brick-walls,that are meaſur'd by the 
Rod, are to be reduc'd to a ſtandard Thickneſs, viz. 
of a Brick and u half thick, (if it he not agreed on to 
the contrary); and to reduce a a Wall to Standard- 
Thickneſs, this 1s 


_ The R U L E. 
Multiply the Wiwbet of mpergeit 1 Feet that are 


found to be contain'd in any Wall, by the Number 
of Half-Bricks which that Wall is in Thickneſs; one 


| third Part of that Product ſhall be the Content thera? 


an Feet, reduc'd to the Standard-Thickneſs of one 


Briok and a „half. 
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— If a Wall — 6 Inches hs, 
and 19 Feet 3 Inches high; and 5 Bricks and a half 
thick, how many Rods of Brick- work are contain'd 
therein, when reduc'd to the Standard. 

at 1 

x9. 25 Height. 
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Note, That 68.06 is one fourth Part of 272.25. 


Note alſo, That in reducing of Feet into Rods, t hey 
uſually reject the odd Parts, and divide only by 272, 
as is done in the ſecond Way of the laſt Example; ſo 
the Anſwer, by that ſecond Way, is 18 Rods, 3 Quar- 
ters, and 15 Feet, more by about 2 5 Feet than by 
the firſt Way, where it is done decimally ; a Thing 
very inſignificant. 7 | 
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— 2. If a "I Wall be. 245. Feet 9 Inches = 
. 16 Feet 6 Inches high aud. 2 Bricks and a half 
thick, I demand how many wo of Brick-work are 
contain'd t Weed when, reds d, to ee 
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Before I ſhew how to work the two laſt Examples 
by Scale and Compaſſes, I will ſhew how to find pro- 
per Diviſors to facilitate the Operation, becauſe it 
would be too intricate and tedious to perform by 
Scale and Compaſſes, according to the Rules above 
taught, 5 | 


To find proper Diviſors. 


Divide 3 (the Number of half Bricks in 15) by the 
Number of half Bricks in the Thickneſs, the Quoti- 
ent will be a Diviſor which will give the Anſwer in 
Feet. But if you would have a Diviſor to bring the 
Anſwer in Rods at once, then multiply 272.25 by 
the Diviſor found for Feet, and the Product will be a 
Diviſor which will give the Anſwer in Rods. 


Example. Let it be requir'd to find a Diviſor pro- 


per to reduce a Wall of 3 Bricks thick. 


Divide 3 by 6, (the half Bricks in the Thickneſs) 
and the Quotient is. 5, which is a Diviſor that will 
give the Anſwer in Feet. Then multiply 272.25 by 
J, and the Product is 136.125, the Diviſor which 
will give the Anſwer in Rods; that is, as 136.125 
is to the Length of the Wall, ſo is the Height co the 
Content in Rods. Or, as 5 is to the Length, ſo is 

the Height to the Content in Feet. | 


After the ſame Manner may you find Diviſors for 


aw other Thickneſs, which you will find to be as 
ex preſs d in the following little Table. 


The 
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' | I Divifors! Diviſors 

The Thickneſs | for the for bringing 
of the Wall. | Anſwer | the Anſwer ; 
in Feet, | in Rods. 


1 Brick thick _| 1.5 408.375 
| 1 + Brick thick . þ 272.25 | | 
I 2 Bricks thick 75 204-1975 

2 2 Bricks thick! .6 | 163-35 | | 
3 Bricks thick | 5 136.125 | 
3 + Bricks thick] .4235 | 116.678 
5 Bricks thick 22 
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ww 
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Let the ſecond Example aforegoing be wrought by 
Scale and Compaſſes, where the Length is 245,75, 
the Height 16.5, and the Thickneſs 2 4 Bricks. 

Extend the Compaſſes from 163. 35 (the tabular 
Number againſt 2 4 Bricks) to 245.75, that Extent. 
will reach from 16.5 to 24 Rods and 8 Tenths, 


Again, if the Length be 75 Feet 6 Inches, and the 
Height 18 Feet 9 Inches, at 3+ Bricks thick, how. 
many Rods are contain'd therein: > 

Extend the Compaſles from 116.678 (the tabular⸗ 
Number) to 18. 75, that Extent will reach from 75. 
| to 12.13 ; that is, 12 * and a little pore half a 
1 Quarter. . OE MENT 


It will be very proper and commodious for ſuch as 
have frequent Occaſion to meaſure Brick work, gp. - 
have in the Line of Numbers little Braſs Center Pins 
at each of the Numbers in the third Column of the 
above little Table, with a Fi we to denote the Thick- 
neſs of the Wall, 
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IE 2 Wall be 104 Feet 9 Inches 8 and 17 Feet 3 


Inches high, HOW . Roods are contain'd therein? 


75 7 2 
EO 5 104. 75 oe. 194 8 
„ 2 9 5505 17 3 
. 20959. | 104 
73325 28 4 £5 
10475 . 
— — nn 
63 1906.93 75(28 1806 11 3 
1 1 
— Anſwer, 28 Roo 42 Feet. | 
65 546 1 | 
— — | | þ | i 
41 


Note, That ſuch as dig Cellars, td many times do 


them by the Floqr, 18 Feet ſquare, and a Foot deep, 


being! a Floor of Earth; that is, 324 ſolid Feet. 
5 Oo Chimneys. | 


A 


If you are to —— 4 Chimney ſtanding alone by 
it ſ:1R without any Party-Wall being adjoin'd, then 
girt it about for the Length, and the Height of the 
Story is the Breadt h; che Thiekne s mult. be the ſame 
as the Jaumsare of, provided that the Chimney be 
wrought upright fre om the Mantle- tree to the Cieling, 
not Aeducting any thing for the Vacancy between the 
Floor (or Hearth) and the Mantle- tree, becauſe of the 
Gatherings of the Breaſt and Wings, to make Room 
for the Hearth in the next Stor. 

If the Chimney-back be a Part y-wall, ' arid the 
Wall he mea ſur d by it ſelf, then you mult mea ſure 
the Depth of the two Jaums, and th, Length of the 
Breaſt for a Length, andthe Heigut of the Story the 
Breadch, at the ſame Thickneſs your gaums were of, 

When you meaſure Chimucy-Shafrs, gir them 


with a Line round about the leaſt Place of them, for 


the 
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the Length, and the Height ſhall be your Breadth : 


And if chey be. four-Inch Work, then you muſt fer 


* — 


FGHR. 


Feet 9 Inches; 


Square HF, 12 


down your Thickneſs at one Brick-Work; but if 
they be wrought 9 Inches Thick, (as ſometimes they 
are, when they ſtand high and alone above the Roof) 
then you muſt account your Thickneſs 14 Brick, in 


Conſideration of Wyths, and Pargetting, and Trouble 


in Scaffolding. | 
It is cuſtomary in , moſt Places to allow a double 


Meaſure for Chimneys. 


Example. Su- 
poſe this Figure 

ABCDEFGHK , 

to be a Chimney 

that hath a dou- 
ble Tunnel to- g B 
wards the Top, 
and a double 
Shaft, and is to 
be meaſur'd ac- 


il 
aj | 


h | : 


ding to double 5 3 
4 ing ro oub e D C WE KILN A E 
Meaſure. — l 

Firſt, I begin | 10 — þ 


| 


| 


He ko 
1 
* 


with the Breaſt- 
Wall IL, and the 
two Angles LK 
aud HI, which 
together are 18 


then take the 
Height of the 


Feet 6 Inches, 
which multi- 
ply'd together, 
produce 234 Feet 
4 Inches 6 Parts, 
for the Content 
of the Figure 
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For the — DaEb, the Length of he Breaſt-Wall 


and two Angles, is 14 Feet 6 Inches, and the Height 
Da 9 Feet; which multiply'd together, make 130 
I 8 Inches, for the Content of the Part DaEb. 


Then the Height of the next Square Feet, and 


the Length of the Breaſt-Wall and two Angles is 10 


Feet 3 Inches; which multiply'd together, produceth 
71 Feet 9 Inches, for the Content of the Square 


BcCd. 
The Compaſs of the Chimney-Shafts is 13 Feet 
Inches, and the Height 6 Feet 6 Inches; which mul- 


tiply'd together, make 89 Feet 4 Inches NPR, the | 


Content of he Shafts. 

The Depth of the middle Fetter, that parts the fun- 
nels, is 12 Feet, and its Wideneſs 1 Foot 3 Inches; 
which 1 2 make 15 Feet, the Con- 
tent thereof. 


The work, 
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252)ro82 (3 Rods. FGHK 234 4 6 
DaEb 130 6 © 

68) 266 (3 Quarters. p 
— The Shaft 89 4 6 
Rem, 62 Feet. The Fetter 15 0 0 


The Sum 541 0 


* 


The Double 1082 0.0 


* 20. — 


Having added the five Products together, and 


doubled the Sum, that double Sum is the Content of 


the Chimney in Feet, according to deuble or cuſto- 


mary; Meaſure ; which Feet mult be reduc d to Rods, 
as was ſhew*d before. 

So the Feet in the foregoing Example being reduo'd 
to Rods, ( therThickneſs being ſuppos d x5 Bricks) it 


makes 3 Rods 3 Quarters and 62 Feet; that is, 4 Rods 
: wanting 6 Feet. 


This is all the Meaſure that can be allow'd, when 
he Chimney ſtands in a Gavel, or Side- Wall; in 
which Caſe the Back of the Chimney. (here not mea- 
ſux'd) is accounted as Part of the Gayel ; but if the 
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Chimneys in great Buildings do, which, in n 
Caſe, is all Chimney-Work; and therefore ought to 
8 double on all Sides. ; | 4 


. ns 
. 5 


a fc S 
f III. Of PLAIS TE RE RS Work. 


E Plaiſterers Works are principally of two 
— namely, 1. Works lath'd or plaiſter'd, 
whiph they call Cieling. 2. Works render d; which 
is of two Kinds, viz. upon Brick-Walls, or between 
Quarters, in the Partitions between Rooms ; all - 
which are meaſur'd by the Yard ſquare, or. bane of - 
3: _ veel: is 9 Feet. 


5 Of Gang. 


If a cieling be 59 Feet 9 Inches long, and 14 Feet 
6 Inches broad, how many Yards doth that Cieling - 
contain ? 

Multiply 59 Feet 9 Inches by 24 Feet 6 Inches, - 
and the Product is 1463 Feet 10 Inches 6 Parts; 
* divided by 9 the Quotient is 162 Yards 5 

Set. 
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1463 10 6 Anſwer 162 5 5 
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By Scale and Compaſſes. ber. are 


| Ga the Com palles from 9 to 59 Feet 9 Inches, 
that Extent will reach from 24 Feet 6 Inches, te to 562. 5 
Worn 


$0 Render g. 


Example. 17 the Partitions between Rooms be 141 
Feet 6 Inches abaut, and 11 Feet 3 Inches high, how 
many Yards are in thoſe Partitions? 

Mulciply x41 Feet 6 Inches by 21 Feet 3 Inches, 
and the Product is 1591 Feet 10 Inches 6 Parts; 
2 divided hy 9 gives 176 Yards 7 Bees the An- 

Wer. 
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Anſwer 176 7 9) 1591875 


176.87 
Anſorer I 76. 57 Yards. 


Extend the Compaſics from: 9 to 141.5, that Extent 
will reach from 11.25 to 176.87 Yards. 

Note 1. If there be any Doors, Windows, or the 1 
like, in your Partitioning, you muſt make Deductions l 
for them, 2 

Note 2. When you meaſure Rendering upon Brick- 
Walls, you are to make no Deductions; but when 
you meaſure Rendering between Quarters, you may 
very well deduct one fifth Part, for the Quarters, 
Braces, and Entertieces. 


Note 
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Nore 3. That Whiting and colonring are both 
ie ee by the Yard, as Cieling and Rendering 
were; and as in Rendering between Quarters, you de- 
ducted one fifth Part, ſo in Whiting and N 
you muſt add « one fourth, or one fifth part ar leaſt. 


eee ee fee 
IV. Of JoyNERs Merl. * 


[ Oyners do meaſure their Work by the Yard Square; 
but in raking their Dimenſions, they differ from 
ſome others; for they have a Cuſtom, and ſay, We 
ought to meaſure where our Plane touches; where- 
fore, in taking the Height of any Room, where 
there is a Corniſh about, and ſwelling Pannels and 
Mouldings, they, with a String begin at the Top, 


and girt-over all the Mouldings; which will make 


the Room to meaſure much higher than it is: Then 
for- meaſuring about the Room, they only” take it as 


it is upon the Floor. 
Example 1. If a Room of Wainſcot (being girt 


downwards over the Mouldings) be 15 Feet 9 Inches 


high, and 126 Feet 3 Inches in Compaſs ; how ma- 
ny Yards doth that Room contain? 

Multiply the Compaſs by the Height, and che 
Product is 1988 Feet 5 Inches 3 Parts; which divided 
by 9) Sives 220 Yards and 8 Feet, the. Anſwez. : 
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W nnen 5 C115 at 15 
tienen 2£ e fot lis 220 5 
Anſwer 220 8 * 
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rar, 220 > Yards 9 . 


l 1. 17 a en of Wainſcot be 16 Feet 3 
Inches high, (being girt over the Mouldings) and the 
Compaſs of the Room 137 Feet 6 oy how N 
Yards are contain'd therein? 

Multiply 137 Feet 6 Inches, by 16 Feet 3 Inches, 
and the product is 2234 Feet 4 Inches 6 Parts; which 
divided by 9, the Quotient 1s * Yards and 2 
Feet. | 
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By Scale and Compaſſes. © 


ere firſt Example, extend the Computer from 
9 to 126,25, that Extent will reach from 15. 75 to 
220.9 Yards. 
For the ſecond Example, extend the Compaſſes from 
9 to 137:5, that Extent will reach from 16.25 to 
243 Yards, and abour a Quarter. 

In Joyners Work there is another Thing to be obs 
ſerv'd, that is, in the meaſuring of Doors, Window- 


Shutter, and all ſuch Work as is wrought on both 


Sides, they are paid for Work and half Work; ſa that 
in Meaſuring all ſuch Work, you muſt firſt find the 
Content as before, and take half that Content, and 
add to it ; ſo ſhall the Sum be the Content at Work 
and, balk. 

Example. If the e about a Room 


be 69 Feet 9 Inches broad, and 6 Feet 3 Inches high; 
_ how. many Yards are contain'd therein, at Work and 
half? 


Multiply 69 Feet 9. Inches by 6 Feet 3 Inches, and 
the Product is 435 Feet 11 Inches 3 Parts; the half 
whereof is 217 Feet 11 Inches 7 Parts; which added 
together, the Sum 1s 653 Feet 10 Inches 10 Parts; 
which divided by 95 the Quotient is 72 Yards 5 Feet, 
the Content at Work and half. 
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Facit 72 Yaxds 5 Feet, 
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bo Scale and n | 


Extend the Compaſſes from 9 to 69.75, that Ex- 
tent will reach from 6.25 to 48 4 Yards; the Half 
whereof is 24.2 5 which added together, make 72.6 
Yards, the C ontent at Work and half. 

Note, That you muſt make Deductions for all win 
dow-Lights; but you muſt meaſure the Window- 
Boards, Sopheta Boards, and Cheeks, by themſelves. 


FV. Of PAINTERS Work. 


HE taking the Dimenſions of Painters Work, is 
the ſame as that of Joyners, bygirting over the 
Mouldings and ſwelling Pannels, in taking the 


Height; and it is but Reaſon that they ſhonld be paid 


for that on which their Time and Colour are both 
expended. The Dimenſions thus taken, the caſting 


up, and reducing Feet into Yards, is altogether the 


ſame as the Joyners Work; but the Painter never re- 
quires Work and half, but reckons his Work once, 
twice, or thrice colour'd over. Only take Notice, 
that Window-Lights, Window-Bars, Caſements, and 
ſuch like Things, they do at ſo much per Piece. 


Example. If a Room be painted, - whoſe Height 
(being girt over the Mouldings) is 16 Feet 6 Inches, 


and the Compaſs of the Room 97 Feet 9 Inches, 


how many Yards are in that Room ? 


Multiply 97 Feet 9 Inches by 16 Feet 6 Inches, 


and the Product is 1612 Feet 10 Inches 6 Parts ; 4 
which being divided by 9, the Quotient is 178 


Yards and 10 Feet. 
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p. I. 99-75 
584 58650 
1 ls 9775 
8 1612.875 
991612 10 6 ; 
179 2 | 
Facit 279 Yards 1 Foot. 
By Scale and Compaſſes. 
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Extend the Compaſſes from 9 to 16.5, that Extent 
will reach from 99.75 to 179.2 Yards. 


wer e rage 
FVI. Of GLASIERS Work. 


Lafiers do meaſure their Work by the Foot ſquare; 

ſothat the Length and Breadth of a Pane of 

Glaſs in Feet being multiply'd into each other, pro- 
duceth the Content. 

Note, That Glaſiers do uſually take their Dimenſi- 
ons to a quarter of an Inch; and in multiplying 
Feet, Inches, and Parts, the Inch i is divided into 12 
Parts, as the Foot is, and each Part ſubdivided into 
125 Cc. | 


Example 1. If a Pane of Glaſs be 4 Feet 8 Inches 
and 3 Quarcers-long, and 1 Fot 4 Inches 1 Quarter 
broad, how many Feet of Glaſs is in that Pane? 


. 8 Inches 4 7.729 
The Decimal of 1 4 — 3 354 


— — —ü—œ—ͤꝓP 8 . 
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— — — 
F. I. P. 4.729 
489 1.354 
e e | „ 
4 8 9 23645 
0 14187 
. 2 3 | 4729 
© 4303 2: 6.403066 
Anſwer, 6 Feet 4 Inches. 
By Scale and Compaſſes. 


Extend the Compaſſes from 1 to 1.354, that Ex- 
tent will reach from 4-729 to 0 Feet, the Content. 


Example 2. If there be 8 panes of Glaſs, each 4 


Feet 7 Inches 3 Quarters long, and 1 Foot 5 In- 


ches 1 Quarter broad, how many Feet of Glaſs is 
contain'd in the ſaid g Panes? | 


The Decimal fe 7 Inches + Ii, 7.646 


F. I, P. 4.546 

4 7 9 1.437 

1 73 

—— — 32522 

9 13938 

1 11 2889 a 18584 
„ 4646 

1 „ 6.676302 

8 | 
pF 0: $0 53-41 0416 


Facit 53 Feet 5 Inches, 


Inches 4 r 
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y Scale and Compaſſes 


Extend the Compaſſes from 1 to 1.437 that Ex- 
tent will reach from 4.646 to 6.676; then extend 
the Compaſſes from x to 8, that Extent will reach 
from 6, 676 to 5.34, the Content. | 

Example. 3. If there be 16.Panes of Glaſs, each 4 
Feet 5 Inches and a half long, and x Foot 4 Inches 
3 Quarters broad, how many Feet of Gaz) is contain'd 
therein? | | | 


F. hal 325, ® a 3veki apayy © 
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334" x:*6 4458 
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24 10 8 6 ET 58 2487564 5 
99 6 10 oO 0 99. 50256 | 


Facit 99 Feet 6 Inches. 


— „„ 


Note, That inſtead of multiplying by 16 Pa have 
mulciply'd by 4 twice, becauſe 4 times 4 is 2 


- By Scale and Compaſſes... 


Extend the Com paſſes from x to 1.295, that Extent 
will reach from 4.458 to 6.219; then extend the 
Compaſſes from x to 16, that Extent will reach from 
6.219 to 99.5 Feet, the Content. 
Note, That when' Windows have half Rounds at the 
Top; they meaſure them at the full Height, as if they 


were ſquare, Alfo' round or oval Windows are fo ra 
85 - ſur 
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ſur'd at the full Length and Breadth of their Diame- 

ters. Likewiſe Crocket-Windows in Stone - work are 

all meaſur'd by their fall Squares. And there is Rea- 

ſan for ſo doing; for the Trouble in taking their Di- 

menſions to work by, the Waſte of Glaſs in working, 

and the Time expended in ſetting up, is far more than 
the Glaſs can be valu'd at. 


a ALAUAL 
VII. Of Mas ons Work. 


F Aſons do meaſure their Work ſometimes by the 

Foot ſolid, ſometimes by the Foot ſuperficial ; 

and in ſome Places they meaſure their Walling by 

the Rood ; that is, 21 Feet long, and 3 Feet high, 

which is 63 ſquare Feet. Examples of each are as fol- 
lows. a | 


Example 1. If a Wall be 99 Feet 5 Inches long, 18 
Feet 3 Inches high, and 2 Feet 3 Inches thick, how 
many ſolid Feet are contain'd in that Wall? 


F. I. 97.417 
97 5 . 18.25 
2 RTF | 

— 4370835 

776. 1948 34. 

97 ; 779336 ö 
24 4 3 97417 | 
6 © oO —— — | 
1 6. O 1777. 86025 | 
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— 4000. 1855625 
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Multi ply the Length; Height, and Thickneſs to- 
gether, and the laſt Product is 4000 Feet 2 Inc 
the ſolid Feet contain d in the Wall. 


e By Scale and Compaſſes. 


Extend the Compaſſes from 1 to 18,25, that Ex- 
tent will reach from 97.417 to 1777-86 3, then ex- 
tend from 1 to 1977:86, that Extent will reach 
from 2. 25 to 4000. 18, the ſolid Content. 
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Example 2. If a Wall be 107 Feet 9 Inches long, 
and 20 Feet 6 Inches high, how many Feet ſuperfici- 
al is contain'd therein ? | 


xx; 

F. I. - 107.75 | 
107 2 . 44% 200 1 

$3375 
2155 © 21550 | 
53 10 6 
2208 10 6 
Facit 2208 Feet 10 Inches. ; 

| By Scale and Compaſſes. 
Extend the Compaſſes from f to 10.7% that Ex- | 
| rent will reach from 20.5 to 2208.875, the ſyperfici- 
* ; 
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Example 3, If a Wall be 112 Feet 3 Inches long, 
| and 16 Feet 6 Inches high, how many Roods are 

, > y 2 7 ET N r A wa.” r 2 , ak * 
Soſttain d therein? ::: ð 
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8 . oof 4 1 2.25 . #3 


$6125 


” | 1 2 
| Z ©. £2 07350 
8 11225 
———— 5 l 
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Facit 29 Roods 25 Feet. - 26 
- By Scale and Compaſſes. 
Extend the Compaſſes from 63 to 16.5, that Ex- 
tent will reach from 112,25 to 29-4 Roads, the Con- 
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The Meaſuring of BOARD and-- 
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90 I. Of BoanD-MEASURE. . 


"EI e a Board; i is no other but to ne z 
long Square. 


Example 1. If a Board be 16 Inches broad and* 3 13 

Feet long, how many Feet i is contain 'd therein! an 
#. 

Multiply x6 by x23,” 4 the Product is 208; 
which divided by 12, gives 27 Feet, and 4 remains, 
which is a third Part of a Foot. | 

Or thus: "Multiply 156 (the ting; in Inches) b 
16, and the Product is 2496 ; which divided by 14 
the Quotient is 17 Feet, and 48 remains, which j is a 
third Part of 144, the ne) as _ 
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— 75 12 13 25 16: 
13 


8 * 4 
52 o 4 8 4 L + < 1 - 5 8 ; 1 F N 
C4 £ 2 91 * 5 % 1 Y 
1 | 48 * / 7 — 
10 : 1 1 f | * n 

t * * 0 11 + I 6. 4 . * 
7 - =— T 45 , 1 3 14 144 3 % 
. % >» 3 5 — mY * 4 
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144)2496(17 742 
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48 4 8 
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Extend the Com paſſes from 1a to 13, that Extent 
will reach from 10 to 17 x 8 the Content. ; 

Or, extend from 144 to x56, (the Length in Inches) 
that Extent will reach fr m 16 to #8 AM the 
Content. k 
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: Keene 2. If a Mod a 19 Lanes broad, bow 
many Inches 1 in Length will make a Foot ? | 


Divide 144 by 19, and the Quotient 1s 7.58 very 
near; and ſo many Inches in Length, if a Board be 
v9 Inches broad, will make a Foot. 


Inch. Inch. r Inch. 
As 19 : 144 :: 1: 7-58 fere, 
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tent will reach from 1 to 9.58; that is, 7 Inches and 
ſomething more than à half. So if a Board be 19 
Inches broad, if you take 7 Inches and a little more 
than a half with your Compaſſes from a Scale of In- 
ches, and run that Extent along the Board, from End 
to End, you may find how many Feet that Board 
contains, or you may cut off from that Board any 
Number of Feet deſir d. 

For this Purpoſe there is a Line upon moſt ordinary 
Joint-Rules, with a little Table plac'd upon the End, 
of all ſuch Numbers as exceed the Length *. che 
| Rule, as in this little Table annex'd, : 


Extend the ; From x from 19 to 144, that Ex- 
f 
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Here you ſee, if the Breadth be x Inch, the Length 
muſt be 12 Feet; if 2 Inches, the Length is 6 Feet; 
if 5 Inches broad, the Length is 2 Feet 5 Inches, &. 


The reſt of the Lengths are expreſs in the Ow, 
thus, if the Breadth be 9 Inches, you will find j. 
gainſt 16 Inches, counted from the other End of t che 
Rule; if the Breadth be 11 Inches, then a little above 
vg Inches will be the Length of a Foot, Se. 


60601 e e S606600 
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' 
B Y ſquar 4 Timber is * meant all ſuch as n 
equal Baſes, and the Sides ſtrait and parallels 
The Rules for meaſuring all ſuch Solids, is ſhew'd in 
Section II of Chap. II; to which J refer you. 
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Exenyle r. Ifa Piece of Timber be 1 Foot 3 In- 
ches (or 15 Inches) ſquare, and 18 Feet long, how 
many ſolid Feet are contain'd therein? - 


. r. 1 
1 . 3 
* 75 k ; We _ 

IF u Ye 
„ _— 
8 N . 7 0g: 

OT, |; x6 9 
1800 e 

225 e 
1 erg ar e e 

1170 28 1 6 

— CASA 

180 n 

1 ek 


| IO 


1 . Apſver,. 38. Feet and balf a quarter. 


"AY inſtead of multiplying. by 18, (where I 
wrought by Feet and Inches) I multiply Ji % 6, and 
then by 3, da 3 times 6 „„ 


Example a 2. If a Piece of ſquar'd Timber be > Feet 
Inches deep, and 1 Foot 7 Inches broad, and 16 
Feet 9 Inches long, how many Feet of Tuwbes are in 
that PINE Rs RP 4 | 


* iN C1 


Ifulrizly the Depth, breadth, ey 88 roge- 
wy and the Product will be the Content. 


& 1 1 33 4 ant) F. 1. | Fe 
- 4 $29: A 9 
— 0 15. 7 155 
33 1 
2 K „ 
16.75 5 | 
3 16 9 a 
4389 69 8 o 
3702 a7 3 
2;  » — 8 
e e ee 223 IF 3 3 
134010502. 2502.93 | | 
> Tn 
I342 
465 
33 2 


Anſwer, 72 Feet 11 Inches; or, 72 Feet 29 Parts, 
sx Scale and Compaſſes. 


For the firſt Example, extend the Compaſſes' from 
12 to 15 Inches, (the Side of the Square) that Extent 
will reach from 18 Feet, (the Length, being rwice 
turn d over) to 28 Feet and ſomething more, | 


For the ſecond Example, find a mean proportional 
between 19 Inches and 33 Inches, by dividing the 
Space between them into two equal Parts; and the 

Compals-Point will reſt upon 25, Which is a mean 
Proportional between 19 and 33. 

Then extend the Com paſſes from 12 to 25, * 
Pro portional found) that Extent will reach (being 
twice turn'd over) from 16.75 Feet, che DE to 


72.93 Feet; the COntens, 
A 
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A common Error is committed, for Want of Art, 
in meaſuring theſe laſt Sorts of Solids, by adding the 
Depth and Breadth together, and taking half for the 
Side of a mean Square. This Error, though it be 
but ſmall, when the Depth and Breadth are pretty 
near equal; yet if the Difference be great, the Error 
is very conſiderable; for the Piece of Timber, thus 
meaſur d, will be more than the Truth by a Piece, 
whoſe Length is equal to the Length of the Piece of 
Timber to be meaſur'd, and the Square equal to half 
the Difference of the Breadth and Depth, as I ſhall 
here demonſtratee. ae” loam 

: | I ſay, the Square GHIK 
—2 | > B is greater . the Paral- 
| lelogram ABCD, by the 

I little Square GH PL; 
| for the Parallelogram 


” IK is equal to the Pa- 
F C rallelogram AEFD; and 
* the Parallelogram GOLQ 


is equal to the Parallelo- 


+ — 9 : gram EBCF., - Therefore 

5, 8 , the Square is greater than 

Q I LP the Parallelogram by the 
little Square OHL. 


Which was to be prov'd. 
| ' Otherwiſe, you may 
Ca ih prove it by Numbers, 
: MX 1 T thus; the Sum of 33 and 
| | 19 is 52; the half there- 
of is 26; the Square of 26 is 676; and the Product of 
the Depth and Breadth is 627 3 the Difference of theſe 
two is 49, equal to the Square of half the Difference; 
for the Difference between 33 and 19 is 14, the half 
thereof is 7, whoſe Square is 49. Which was to be 
prov*'d. | 
Now, if this 49 be multiply'd by the Length of the 
Piece, and that Product divided by 144, to bring it 
to Feet, and thoſe Feet added to the true Content, Fern | 
F i 55 


mag. \. .Sqnard Timber. 7 


Sum will be eq equal x0 the e found by the he Falſe 
Va mention d. 5 


See the Work of both. 


N 33 Depth. 1675 the Length. © — * 
19 Breadth, 49 the Square of » Di. 


= 1 52 Sum. 15075 e 


a6 half. 
„ eee SS 


1 007 
I 143 
67.6 129 ; 
16 11 
3380 | 
4732 LD — 
i 4056 | 
— — 
144): 323,00(79.63 
; 
1243 
910 
+4, 
28 „ \ 
Feet. : 
To 72.93 the true content, | Sits 
add 5.69 the Part ſuperficial, ' | 


Rem, 78.62 equal to the Content dme falſe Way” 
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78 7 7 o equal to the Content by the falſe 2185 4 
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- By Feet and Inches. pi. 1. 
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To find how much in Length makes a Foot of 


any ſquar d Timber. 


Always divide 1728 (the ſolid Inches in a | Foot) bs 
the Area of the Baſe ; the Quotient 1s the Length of a 


Foot. 


This Rule is general for all Timber, which is of 
equal Thickneſs from End to End, whether it be 
ſquare, triangular, multangular, or round. 


Example 1. If a Piece of Timber be 18 Inches 
ſquare, how much in en will make a Foot ſolid? 


13 
18 


144 


18 


—— 


1620 


r 


tod 


324)z728(5.7 


Anſiver, 5 Inches and +, 


an.. cr 
1 | a 1 
rr... os 


2 
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"By Scale and Compaſſes. 


Extend the Compaſſes from x to 18, that Extent 

will reach from 18 to 324, the Square or Area of the 

|, Baſe; then extend from 324 to 1728, that Extent' 
will reach down from x to 5 Inches and 4 of an Inch, 


or thus. Extend the Com paſſes from 18 to 41.569, 
that Extent, turn'd twice over from 1, will at laſt 
fall upon 5 5, as before. | 


Note, That © . 160 is the ſquare Root of 1728. 


Example 2. If a Piece of Timber be 4 kann Stop 
and 15 Inches andy how much in Length will make 


a Foot? 
22 
1 5 
3 
110 
22 
> * * 
330) 1728(5.23 
1 
780 
1200 
* 3 
210 


21 


Anfwer, 5 Inches and 23 Pente. + 


Zy Scale and Compaſſes. 


Extend the Compaſſes from 1 to 15, that Extent 
will reach from 22 to 330; then extend from 330 to 


1728, that Extent will reach from 1 to 5:23 e 
the Length of a Foot. 


* * 


The: Men ſuration of Part II 

— ——— — | 
There is a Line for this Purpoſe upon moſt ordinary 
Rules, with a little Table at the End of all ſuch 


Numbers as exceed the Length of the Rule, ſuch as 
this annex d. N | Ty Ci 


1 — 
x Fromm”. 


; 5 To] 0 II 
144361694122 
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Here you ſee, if the Side of the Square be x, the 


Length muſt be 144 Feet; if 2 Inches be the Side of 


che Square, it, mult be 36 Feet in Length, to make a 
ſolid Foot, &c. ; | 7 


If the Side of the Square be not in the little Table, | 


| you will find it upon the Line; thus, if the Side of 
the Square be 16 Inches, you will find it againſt 6 
Inches and 7 Tenths, counted from the other End of 
the Rule. 


Then, if you take the Length of a Foot from the | 


Line of Inches with your Compaſſes, and run the 
Com paſſes along the Piece, from End to End, you will 
find how many Feet are contain'd in that piece; or 
you may cut off any Number of ſolid Feet that ſhall 


be deſir d; but if the Sides of the Piece be unequal, 


find a mean proportional Number, as is before taught, 
by dividing the Diſtance upon the Line of Numbers, 
into two equal Parts: Thus, if the Breadth be 25 
Inches, and the Depth 9 Inches, divide the Space up- 
on the Line of Numbers, into two equal Parts, and 
you will find the middle Point at 15; ſo is 15 In- 
ches the geometrical mean Proportional ſought; then, 
if you look far 15 upon the Line above mention'd, 
that 7 Inches, and a little above a half, will be the 
Length of a Foot. | | 


3 


6 m. of 


Chap. IV. * Sauer Timber. 3 


III. Of unequal ſquar'd Timber. 
Y unequal ſquard Timber, I mean all ſuch 
as have unequal Baſes; that is, ſuch as is thick- 
er at one End than at the other; and ſuch are moſt 


Timber- Trees when hap are hewn, and brought to 


their Squares. 

The uſual Way to meaſure ſuch Timber, is to take 
2 Square about the Middle of the Piece, which they 
take to be a mean Square: This Way, when the 
Piece is pretty near as thick at one End as at the other, 
is ſomething near the Truth; but when there is a 
great Diſproportion between the Ends of the Piece, 
the Error is conſiderable. All ſuch Solids being the 
Fruſtums of Pyramids, the true Way of meaſuring 


them muſt be by Section VII, Chap. II. I ſhall give 


an Example or two, winch I will work both by the 
crue and falfe Ways, whereby you will ſee the Diffe- 
rence. 

Example 1. If a piece of Timber be 25 Inches 


ſquare at the greater End, and 9 Inches ſquare at the 


leſſer End, and 20 Feet long, how many Feet of Tim- 


ber is in that Tree? 


25 
9 


Sum 34 


half 19 the Side of the Square in the Middle, 


17 
119 
17 
289 

20 


14% (. 13 


178 


Anſwer, 40.1 3 Feet by the falſe Way. 
* * 
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235 9 Difference of the Sides, 1 | 
AS: - 1 | bervid 


_ none + | "Pp 7 Fa; | 14 ( 
.96 ; "I i * | . 5 

k . . $ ' i 7 " >. 
16 7 
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140) 6206.6660 (43-101 


; * mr 1 
1 
266 
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Anſwer 43.101 Feet, by the true way ; fo het 
there is near 8 Feet Difference. 


By Scale and Compaſſes. 


Extend from x to 9, that Extent will reach from 
25 (tlte ſame Way) to 225, the Rectangle of rhe Sides 
of the two Baſes; then the Difference between the 
ſaid Sides is 16: Extend from 3 co 16, that Extent 
will reach from 16 to 85.3335 a third Part of the 
Square; which added to 225, the Sum is 310.3335 a 
mean Ares: Then extend from 144 to 310.333, that 

Extent 


Chap. IV. Spur d Timber, 243 


Extent will reach from 20 (the Length) to 43. 1 Foot, 
the Content, the true ax. 

Extend the Compaſſes from 12 to 17, (the Side of 
the middle Square) that Extent will reach from 20, 
(the Length, being twice turn'd over) to 40.1 Foot, 

the Content by the falſe Way. | 

Example 2. If a Piece of Timber be 32 Inches 
broad and 20 Inches deep at the greater End, and 

10 Inches broad and 6 deep at the leſſer End, and 


18 Foot long; how many Feet of Timber are in that 
Piece? | | 


Rule I, Seck. VII, Chap. II. 


32 2 
20 10 
640 60. 8 
60 . K 1 Oe 
38400 - (195.979 mean Proportional. 
I 640. the greater Baſe, 
— 60. the leſſer Baſe, 
29) 284 | 3 
3857) 2300 895-959 the Sum. 
3909) 37500 " 6 7 Height. 


39155) 231900 — 
39¹ 9093597700 5377.7 74 
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| | Feet. "i 
Content the true Way 3733 
* bar the falſe Way 35 | 


Extend the Compaſſes from 1 to 20 that Extent 
will reach from 32 to 640, the Area of the greater 
Baſe. 

Then extend from 1 to 105 that Extent will reach 
from 6 to 60, the Area of the leſſer Baſe ; Then ex- 
tend from 1 to 60, that Extent will reach from 640 


to 28400, the Product of the two Areas: Find the 
ſquare Root thereof, by dividing the. Space between 
x and 38400 into two equal Parts, ſo you will find 


the middle Point at 195-959, the Root ſought ; which 
| is 


_ — wt a... auth 


Fry * FP 
Round > = eh 


is 2 mean Proportional between the, greater we leſſer 
Areas: Then add the mean. Proportional and two- 
Areas together, and the Sum 4s 895-959 ; which 
multiply d by 6, (a third Part of denn een by ex- 
tending from 1 to 6, that Extent will reach from 
895.959 to 337 ½⁰ .. Then extend from 144. to 

5375. 5, and that Extent will! re acti from x to 3739 


Feet, the true Content. 
For the falſe Way, half che sum pf the Rreadth 


is ar; Which is the Rreadth in the Middle 3 and half 
the Sum of the Depth is 13: Extend ear 17tœ 13g 
that Extent will reach from 21 to 273, the Area o 
the middle Baſe: Then extend from 144 to 273, that 
Extent will reach from 18 (the Length) to 34.12, 
the Content the falſe Way. 
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F IV. Of round Timbis, whoſe Baſes 
. equal. 


HE uſual Way to meaſure round Timber Trees, 

is to girt them about the Middle with a String, 
and take the fourth Part of that..Girt for the Side of 
a Square, by-which they meafure the Piece of Tim- 
ber as if it was ſquare. 

But that this is an Errors. I mall make appear as 
follows. If the Circumference of a Circle be x, the 
Area will be. 07958 ; then the fourth Part of 1 is. 25, 
which ſquar'd makes . 625; this they take for a 
mean Area, inſtead of .o7958 : Thererefore the true 
Content always bears ſach Proportion te the Content 
found by the aforeſaid cuſtomary falſe Way, as ,07958 
to. 5625; Which is nearly as 23 to 18; ſo that in 
meaſuring by that cuſtomary falſe Way, there is 


above one fifth Weizen of what the e true N __ 


PP. Ws, 5 „ 
$9012 "+ * 21 2 31110*% 59 This bs 


fore, in the following Examples, ſnew how to work 
both the true Way, and alſo the falſe. or cuſtomary 
| ; 1 X 125 N 2 1 13 5 a — 
Example 1. If a Piece of Timber be 96 Inches in 
Circumference'or Girth, and 18 Feet long, how ma- 
ny Feet of Timber is contain d therein? 
A ſdurth Part of 96 is 4 | 
po 2 24 


96 | 
48 3 
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a The true Content 91,67 Feet, 
x096 _ 28 


By Scale and Compaſſes. 


Extend from 12 to 24, (the fourth Part of the 
Girth) that Extent turn'd twice over from 18 Feet, 
(che Length) will at laſt fall upon 72 Feet, the Con- 
tent the cuſtomary Way. 

Extend from 42.54 to 96, (the Girth) that Extent 
will reach from 18 Feet turn'd twice over, to 91.67 
Feet, the true Content. 


Example 
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| Exemple 2. If a Pitee or Niber be 86 Thches 
| Girth, and 20 Feet lang, how many Feet are con- 
tain· therein? 8 


The fourth Pare-of 861 is 21.5 wu 
iba 4 

P. 50 — 
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Map. IV. 1 Round inder. 1 
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Content the falſe Way. 


twice over from 20, will at 
the true Content. 


en upon the Line of Number. 4 


By Scale and Compaſſes. 


Extend from 12 to 21.5; that Extent turn'd twice 
over from 20, will reach at lat to 64.2 Feet, the 


7 b „ 
e 59168 4 158 


1 


The true Content 81.74 Feet. 


Extend from 42.54 to 86, that Extent turn d 
1 fall _ 91 74 a 


Theſe Cylindrical Proportions may be very ealily L 
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Problem 
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Problem 1. Having the Diameter of a Cylinder in 
Inches, to find the Length of a Foot. 


Suppoſe the Diameter 22.6 Inches. | 

As 22.6: to 469 : f ſo is 1 to a fourth Nuibbet ; | 
and that to the Length of a Foot in Inches, 4.3. 

Extend the Compaſſes from 22.6 to 46.9, that Ex- 
tent will reach from x to a fourth Number; then 
turn them over n and that will reach to 4.3 In- 


ches. 


Problem 2. Having the W in Foot-Meaftire, 
to find the Length of à Foot in F oot-Meaſure, 


Suppoſe the Diameter 1.88 Feet. 
Then, as 1:88: to 1. 128 :; 10 is 1: to a fourth 
Number ; and ſo is that ta the. Length of a Foot in 


Foot-Meaſure 358. 
Extend the Compaſſes from 1.88 to 1.128, that 


Extent turn'd twice een tk to 1355 Parts. 
of a Foot. M $3317 5 8 


Problem 3- Having the Circumference in Inches, 
to find the Length of a Foot in Inches. | 


Suppoſe the Circumference > 71 Inches. 
Then, as 71: to 147. 36: : ſo is 1 to a fourth Num- 
ber; and fo is that to the Length « of a Foot in In- 


ches 4.3. 
Extend the tate from 73x to 1476.36, that 


Extent turn'd twice from 1, will reach to 4 3 Inches, 
the Length of a Foot. I 
Problem 4. Having the Circamference in Foot-. || 
Meaſure, to find the 2 of a Foot in Foot-Miea- 3 
ſure.. | 2 , 
Suppgſe che Cincumfarence, 5.92. Feet. 605 7 8 ME tn 
Then, as 5. 92: to 3.545 :: ſo is x:: to a eh te 
Number; e Jeg af bo che Lengch of a Foor in EE 
F oor-Meaſure 258. _ | | A 

Fxtend 


Extend the i Compaiſe 2 4. 92 1 to 2 7 that Bx- 


tent, turn'd twice over from 2, will fa ll upon . 


Parts of a Foot. 


Problem 5. ering hs Diameter in — and 
the Length in Inches, to find the Content in Inches. 


Suppoſe the Diameter 22.6 Inches, and che Length 


156 Inches, or 13 Feet. 
Then, as 1.128 : to 22.6 :: ſo 18 156: toa fourth 


Number; and ſo is that to 4 Content in Inches, 
62674 


EY * Compaſſes from 1.1 28 wo 22.6, that _ = 
rent, turn'd twice from 156, will fall upon 02074 


Inches, the Content. 
Note, That 11 28 is the Diameter when the Side of 


the Square equal is r. 


Problem 6. Having the Diameter in Foot-Mealure, 
and Length in Feet, to find the Content in Feet. 


Suppoſe the Diameter 1.88 m and the Lengrh + 


Feet. 


Then, as 1. 128 : to 1.88 :: fois 13 to a fourth 
Number; and ſo is that to the Content in Feet, 36-27. 
Extend from 1.128 to 1 88, that Extent, turn d 


twice from 13, will fall upon 36. 27. 


Problem 5. Having the Diameter in Inches, and 
Length in Inches, to find the Content in Feet. © 


Suppoſe the Diameter 22.6 Inches, and the oath 


156 Inches. 
Then, as 46.9 : is to 26 : ſois 156: to a fourth 


Number; and fo 1s that to the Content in Feet, 
36-27, 


Extend from 46.9 to . tho Extent, turn'd 


| -twice from 1 56, wilt fall yu 3 Feet, the Con- 


Area is FOO 
Problem 


Notes That 46:9 is the Diameter of a Circle, whoſe 
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Troblem 8. Having the Diameter in Inches, and 
Length in Feet, to find the Content in Feet. 
Suppoſe the Diameter 22.6 Inches, and the Eength 

'n23 Fer; 1 7 5 ä | | 

. Then, 28 13.54 : to 22.6: :; ſo is 13 to a fourth 
Number; and fo is that to the Content in Feet 
36.27. e | 
Extend from 13.54 to 22.6, that Extent, turn'd 
| twice from 13, will fall upon 36.27. | 
1 Note, That 13. 54 is the Diameter of a Circle, when 
* the Area is 144. | 
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it Problem 9. Having the Circumference in Inches, 
it and Length in Inches, to find the Content in Inches. 


0 Suppoſe the Circumference 71, and the Length 
i 156 Inches; 
= | Then, as 3.545 : is to 9x :: ſo is 156 to a fourth 
Number; and ſo is that to 62674, the Content in 
Inches. DE 

Extend the Compaſſes from 3.545 to 71, that Ex- 
tent, turn'd twice from 156, will fall upon 62674, 
the Content. | 

Note, That 3.545 is the Circumference, when the 
Side of the Square equal is 1. . 


Problem 10. Having the Circumference in F ect, 
and Length in Feet, to find the Content in Feet. 


Suppoſe the Circumference 5.92 Feet, and Length 

FE Peer yes e 
Then, as 3.545 : to 592 :: ſo is 13 to a fourth 

Number; and ſo is that to 36.27. 

Extend from 3.545 to 5.92, that Extent, turn'd 

twice from 13, will fall upon 36.27 Feet, the Con- 

tent. 4 | h 


Problem 
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Problem 11, Having the Circumference in Inches, 
and Length in Inches, to find the Content in Feet. 


Suppoſe the Circumference 71 Inches, and Length 
156 Inches; YT. 

Then, as 147.36 : to 71 :: ſo is 156: to a fourth 
Number; and ſo is that to the Content in Feet, 36.27. 

Extend the Com paſſes from 1 47.36 to 71, that Ex- 


tent, turn'd twice from 156, will fall upon 36.27 


Feet, the Content. | 4 4 
Note, That 147.36 is the Circumference of a Circle 
whoſe Area is 1728. 


Problem 72. Having the Circumference in Inches, 
and Length in Feet, to find the Content in Feet, 


. Suppoſe the Circumference 71 Inches, and Length 
13 Feet; 55 | 
Then, as 42.54 : is to 71 :: ſois 13: to a fourth 
Number; and ſo is that to the Content in Feet, 
36.2 0 5 ; 5 
7 avon the Compaſſes from 42.54 to 71, that Ex- 
tent,  turn'd twice from 13, will reach to 36.27 
Feet, the Content. W 
Note, That 42.54 is the Circumference of a Circle 
whoſe Area is 144. 
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| F V. Of round Timber, whoſe Baſes 


are unequal, 


REE uſual Way to meaſure round Timber, (as I 
1 ſaid 707 is to take a fourth Part of the Girth 
in the Middle of the Piece, for the Side of a mean 
uare. But this Way I have prov'd to be erroneous 
in Timber that is all the Way of an equal Thickneſs; 
and it muſt be much more ſo in Timber that is ta per- 
ing, and the more tapering it is, the greater is the 
Error: For to the Error in the laſt Section, there is 
added the Error in the third Section; therefore, to 
meaſure all ſuch Timber according to Art and Truth, 
ſuch a Piece ought to be confider'd as a Fruſtum of a 
Cone, and ſhould be meaſur'd by the Rules given in 
Section VIII, Chapter II, by which Rules the fol- 
lowing Examples are wrought. + 


Example 1. If a Piece of Timber be 9 Inches Dia- 
meter at the leſſer End, and 36 Inches at the other 
End, and 24 Feet long, how many Feet of Timber 
is therein? e F 


* 35 Nabtrad. 
Reet. 324 27 Difference. 
* 
189 
54 


3)729 the Square. 
a — c{ 
243 onethird, 
324 Rectangle add. 
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—B A tt 9 


1 r [7 28 C3. ls 


2 


2 — 


7874 
567 


54973 
47124 
39270 


A mean Area 445-3218 
84 9 


˖ 4401 687.7232074 22 


Anſwer, 74.22 Feet. 


Or thus, by Feet and Inches. 
R OD os 


2 0 2 3 Difference, 
0 9 3 


2 03 Ret. 4 6 
| @ 6-9 


5 Oo 9 the Square, 


x 8 2 one Third, 
2 3 o Rectangle added. 


3 11 3 2 mean Square. 


2 2 Then, 


| 
1 
F 


— 


2 : N % » PS 2 ES” red ETA — "EI. 3 22 8 2 7 ROE — C — 5 L 4 
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| 48 EL 
Then, as 14: to 11 :: ſois 3 11 3 to the Area, 
| 11 
743 3 9 
ALS... 4 
. 
6 
0 
: 4 
33 © 


Here, inſtead of dividing by 14, I divide by 7 


and by 2, becauſe twice 7 is 14. 
And inſtead of multiplying by 24 Feet, the Length, 
I multiply by 6 and by 4, becaufe 6 times 4 is 24. 
By Scale and Com paſſes this is too troubleſome, 


Exampie 2. If a Piece of Timber be 136 Inches 
Circumference-at one End, and 32 Inches Circumfe- 
rence at the other End, and 21 Feet long, how many 
Feet of Timber is contain'd in that Piece? 


136 


104 Difference, 
104 1 


4352 416 RY CO te „ 
104 0 R 
3010876 the Square. . : | 
3605. 333 one Third. 
4352 TY add. 


— 


7957-333 2 mean Circumf, ſquar'd. 
Oo 


— Wr 1 
62658664 | 
0 . 


71615997 
557331 


2 „ 


633. 2445601 4 the mean Area, 

3 
63324456014 e 

12664891 2028 8 


— ik: 


% ge 


9 


14401 3298-1 3(92.34— — 


- 


28 : 
501 


693 


— 


117 
Anſwer, 92.34 Feet. 


2 3 
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By Feet and Inc ches, thus: J 


30 2 8 3)75 1 4 the Square. 


„„ 


1 88: t07:: 55 3 1 4: tothe mean Area. 


7 


a. 


8) ) 37 «2:0 . — 


4 4 8 11 the mean Area. 
RET 
30 9 2 >Þ*5 
— — 897 4 


Bacit. 92 3 7 3 
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| F Vi. Of the five regular Bodies. | 


HESE Bodies may all be meaſar'd by the 4th 
Section of Chap. II, except it be the Cube, or 
Hexaedron, which is already meaſur'd in Section 1 
of that Chapter. | 


1. Of the TETRAEDRON. 


A Tetraedan is a Solid, con- 
tain'd under four equal and: 
equilateral Triangles. 

Let ABCD be a Tetraedron, 
whoſe Side is 12 Inches, the 
perpendicular Height 9.798 A 
Inches. | 


By Sect. V, Chap. I, the Area of the Triangle will 
be found 62.352; a third Part of it is 20.784 ; which 
multiply'd by the perpendicular Height, the Product 
is 203.641632 ſolid Inches, the Content. 


10.392 the Perpendicular of the Triangle, 
6 half the Side, 
62.352 Area of the Triangle: 
20.784 one third Part. 
9.798 the perpendicular Height. 
166272 
187056 
145748 
187056 


203. 641632 the Solidity. 


— 


The 
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The ſuperficial Content is four times the Area of 
the Triangle, viz. 249.408 Inches, becauſe there 1s 
4 Triangles. | | 


2, Of theOCTAEDR ON, 


The Octaedron is a Body 
contain'd under eight equal 
and equilateral Triangles. 

Let ABCDE be an Octae- 
dron, whoſe Side is 12 
Inches; the Content ſolid 

and ſuperficial is requir d. 


An Octaedron is com pos d of two quadrangular Py- 
ramids join'd together by their Baſes; therefore, if 
the Area of the Baſe be multiply'd into a third Part 
of the Length of both Pyramids, the Product will 


be the ſolid Content. 


5.6568 a third Part of the Length. 
144 Area of the ſquare Baſe, 
— men wo ———— | 
226272 
226272 
56568 


8145792 the Solidity. 


The ſuperficial Content will be juſt double to that 
of the Tetraedron, viz. 498.816, becauſe the Side of 
this is ſuppos'd to be equal to the Side of that, and 
becauſe the Octaedron is contain'd under eight Trian- 
gles, and the Tetraedron but under four, 


3. of 
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3. Of the Do DECAEDRON. 


HE Dodecaedron is a ſolid Body, contain'd un- 
der twelve pentangular Plains, 

Let ABCDEFG | 
_ HIK be a Dodeca- 
edron, each Side 
thereof being 12 | 
Inches; the Con- K 
tent ſolid and ſu- 
perficial is requi- 
red. | 
The Solidity of 
the Dodecaedron = 
is compos'd of 12 NEW 
entangled Pyra- ED = 
e whoſe Ver. & 
texes all meet in the Center. Therefore, if we find. 
the Solidity of one of thoſe Pyramids, and multiply 
that by 125 that Product will be the Solidi ty of the 
Dodecaedron. „ 

The Altitude of one of the pentangled Pyramics 
will be found to be 13.26219. | 

The Perpendicular of the Pentagon. will be 


8.258292 
30 half Sum of the Sides. 


2457. 48760 Area of the Pentagon. 
| Pont a third Part of 13.36219 inverted. 


99099504 
9999950 
1238744 
1 
1486 


1103. 4878 3 Content of one Pyramid: 
WD or | 


I 3241.8 5396 the Solidity of the Dodecacdron.. I 


4 
. 
| 
ö 
: 


1 - 


* 7. ad 
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- If the Area of the Pentagon be multiply'd by 122 
the Product will be the ſuperficial Content. 


24774876 
12 | 


2672.98512 the ſuperficial Content. 


4. Of the IcoSAEDRON. 


* 


The Icoſaedron is a 
ſolid Body, contain'd 
under twenty equal 
and equilateral Tri- 
angles. 


Let ABCDEFGEI 
be an Icoſaedron, each 
Side thereof being 
12 Inches; the Con- 
tent ſolid and ſuper- 
ficial is requir'd. 


> —  — 
N 1 © 


my 


The Tcoſaedron is com pos d of twenty triangular 
Pyramids, with their Vertexes all joining in the Cen- 
ter. | 


Therefore, if the ſolid Content of one Pyramid be 
mntltiply'd by 20, the Product is the whole ſolid 
Content of the Icoſacdron. . d 


1 


— 


10.39224 
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10. 29224 the Perpendicular'of the Triangle. 
6 half the EI „ 


: . x, * 
62.35344 
IF 


—C 


I 247-0688 0 


3.0230456 the "third Dart of the Altit. of the Pyram, 
44353-20 


181382736 
604609 r 
906914 


W338 2 TE 7 


— 


| 1209 
121 


n BW ata, 
— 


188.497292 
20 


3769 "I the Solidity. 


The ſuperficial Content 1247.0688. 


n 
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To 


— 
—— — —-— 2 — — P— — OBA 


— by theſe Figures you yon may cut "theſe Bodies in fine 
Paſt- board, cutting all the Lines half throughy and ſo 
turn them up and glew them. A 


— : "Ti — te Toles — 255 


41 BLE 2 the 2 150 * 
Fcial Content of any of the regular 1 
the Side being 1, or Unity. 95 | 


"The Name | © ki 8 
of the Bo- hy Superficies + 
4} Solidity. | a 
 - * 
Fetraedron D11785rr 1737071 
Octaedron | 0.4714045 | 3.464102] 
: Hexaedron  I,0000000 | 6.000000} 


_ {Tcoſaedron + 2.181695 8.660254 
Dodecaed ron | 7.663119 20.647229 


By this Table, the Content, eicher ſuperficial or 
ſolid, of any of theſe Bodies, may very readily be 
found ; for all like ſuperficial Figures, are in Proporti- 
on one to another, as are the Squares of their like 
Sides: Therefore it will be, as the Square of x (which 
is 21) : is to the ſuperficial Content in the Table :: ſo 
is the Square of the Side of the like Body + to the ſu- 
perficial Content of the ſame Body, Therefore, if che 
Number in the Table be multiply'd by the Square of 
the Side given, the Product is the ſuperficial Content 
requir d. | 

Again, all like Solids! are in ſuch Proportion to 
each other, as are the Cubes of their like Sides. There- 
fore it will be, as 1: (which is che Cube of 1) is to 
the ſolid Content in the Table: : ſo is the Cube of 
the Side given: to the ſolid Content requir'd. There- 
fore, if the Number in the Table be multiply'd by 
the Cube of the given Side, the Product will be the 
ſolid Content of the ſame Body. 


Aa Exampl: 


FF 
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Example 1. If the Side of a Dodecaedron be 12 
Inches, (as before) what is the Content ſolid and ſu- 


— Ig 


S 2 7 


7.6631119 the tabular Number. 
1728 the Cube of the Side. 
61304952 3 
15326238 
13641833 
7563119 


7 3241.8696 32 the ſolid Content, nearly the ſame as 
| | (before. 


20.645729 the tabular Number. 
144 the Square of the Side. 


82582916 
82582916 


20645729 


297.9849 6 the ſuperficial Content. 
By Scale and Compaſſes. 


Extend from x to a2, (the Side) that Extent, be- 
ing rurn'd three times over from 7.663119, will at 
laſt fall upon 13241.86, Cc. the ſolid Content. 

And if you apply the ſame Extent twice from 
20.645729, it will at laſt fall upon 2972.98, Cc. the 
ſuperficial Content, | N 


Example 
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Example 2. If the Side of an Octaedron be 20 In- 
ches, what is the Content ſolid and ſuperficial ? 


4714045 the tabular Number. 
| 8000 the Cube of the Side, 


3771. 2360000 the ſolid Content. 


3.4641 O2 the tabular Number. 
300 the Square of the Side. 


. 


138 5.640800 the ſuperficial Content. 


By Scale and Compaſſes. 


Extend from 1 to 20, that Extent, turn'd three 
times over from .4714045, Will at laſt fall upon 
371.236, the ſolid Content. The ſame Fxtenc, 
turn'd twice over from 3.464, &c. will at laſt fail 
upon 1385.64, the ſuperficial Content. 


\@- #- #7 i - bs NN - \g- i#/ @- \& 9) ie 
C1 o * 
N * * N N NN URNTTHNS IONS 353% 35356 2% 36 3% 30658 


$ VII. How to meaſure any irregular 
| Solid. 


F you have any Piece of Wood or Stone that is 
1 craggy and uneven, and you deſire to find the 
Solidity, put the Solid into any regular Veſſel, as a 
Tub, a Ciſtern, or the like, and pour in as much 
Water as will juſt cover it; then take out the Solid, 
and meaſure how much the Fall of the Water is, and 
ſo find the Solidity of that Part of the Veſſel. 


1 | Example 
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Example. Suppoſe a Piece of Wood or Stone to be 
meaſur d, and ſuppoſe a Tub 32 Inches Diameter, 
into which let the Stone or Wood be put, and cover'd 
with Water; then, When the Solid is taken out, ſup- 
poſe the Fall of the Water 14 Inches, ſquare 32, and 
multiply the Square by . 785 4; and the Product will 
be 804.2496, the Area of the Baſe; which multi- 
ply'd by 14, the Depth or Fall of the Water, and 
the Product is 11259.49 Ce. which divided by 
1728, the Quotient is 6.51 Feet; and ſo much is the 
ſolid Content requir'd. | 
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COSI ACCC IC eee EIT SES 
BAIN GT ANG OWS 222 DP 
CO I NC NOS eee 


CHA 
Practical Queſtions in MEASURING, 
Queſtion 1. J F a Pavement be 47 Feet 9 Inches long, 


and 18 Feet 6 Inches broad, I demand 
how many Yards are contain'd therein ? 


| FF. 7 
4798 18.5 
18 6 . 

23875 
376 38 200 

47 4775 
23 10 6 
9 2 © 9 883.375 
1 | 

883 4 6 | 


Aa 3 Lueſfioz 2. 


2 


L Qweſliowm, Part 


— — 


Queſt. 2, There is a Room, whoſe Length is 215 
Feet, and the Breadth 19.5 Feet, is to be pav'd with 
Stones, each 18 Inches ſquare; I demand how many 
ſuch Stones will pave it? | 


27-5 1. 5 
17.5 + 
1075 75 
1505 15 
2.25) 376.25 (167 
1512 
1625 
mr 


Anſwer 167 Stones, 


Quef?. 3. There is a Room 109 Feet 9 Inches about, 
and 9 Feet 3 Inches high, which is all (except two 
Windows, each 6 Feet 6 Inches high, and 5 Feet 9 
Inches broad) to be hung with Tapeſtry that is Ell 
broad; I defire to know how many Yards will hang 
the ſaid Room? 

From the Content of the Room ſubtract the Con- 
tent of the Windows, and divide the Remainder by 
the ſquare Feet in an Ell. 


373 


[ 


Chap. V. Practical Dneffions. 271 
3-75 10975 Length. 7. 5. 75 
5 9.25 Breadth, © 6.5 

11 25 54875 | 2875 
_ 7: 3450 
1 + — 
I > Gs 37-375 
101 5. 1875. Content of the Room. 2 
74-55 Content of the Windows ſub, ——— 
Pa 740 
11,25) 940-4375 (83.59 
404 
6687 
10625 
500 x ] 
Anſwer $3.55 Yards. 


Queſt, 4. If the Axis of a Globe be 27.5 Inches, 
I demand the Content. ſolid and ſuperficial ? 
3-1416 

27.5 


15780 


219912 
62832 


B6.39400 The Circumference. 


86.394 
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86.394 the Circumference, 

; 27-5 the Diameter. 
431970 

604758 

172788 


6) 2375-8350 the ſuperficial Content, 


395-9725 a ſixth Part. 


- Js 


10889. 24375 the Solidity i in Inches 


6.3 Feet ſolid. 
anfwery 6 49 Feet ſuperficial, 


weſt, 5. There is the Fruſtum of a Globe, the 


2 
Diameter of whoſe Baſe is 24 Inches, and the Alti- 
tude thereof is 10 Inches; what is the Content ſolid 


and ſuperficial ? 
Find the Superficies as is directed in Pag. 188, and 


find the Solidity by the- firſt Theorem in Pag. 190. 


bw 7854 7854 20 
24 576 00 8 
8 47124 314-1600 400 
nf 54978 Ne 
* 3027 
$76 452-3994 Nad. 

314.16 


766.5504 the Curve Superficies. 
452.3904 the Baſe add. 

The whole ſu perficial Con- 
— 22 Ih tent in _ 


12 


ChapsV. 


I2X 12 ay: o 


$: * 3 ” g * 
332 
T00 the Square of the Alt. add. 


532 the Sum. 
10 n by the Alt. 
F320; + 
+52 26 multiply, 
31920 
15950 
10640 
26600 
2735-5520 the $olidity 3 in Inches. 


Queſt, 6, If a Tree girt 18 Feet 6 Inches, and be 
24 Feet long; how many Tuns of Timber are con- 
tain'd in that Tree? ? 


OO: OY 
4)18 6 the Girth. 
4 7 6 2 ich part. : 
„ bo 
18.6 O 
— = T7 
* 3 9 | 
iz 4 V2 Here. 1 multiply by 
| 6 6 and by 4, becauſe 6 
— OY 24. | 
1 4 3 $6 
4 4 


1 5 
Anfiver, 12 Tuns 3 5 rect 4 Inches eh & 
Note, 


* — lr + I r 
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Note, That 40 Feet of TIDE is a Tun, and 50 
Feet a Load. - 

Note alſo, That 4 Feet broad, 4 Feet- deep; and 8 
Feet long, is a Chord of W -Wood, that is 128 Cu- 
bical Feet. 27 | 


[| Queſt. 7. There is a Cellar to be dog 3 the Floor, 
| whoſe Length is 33 Feet ) Inches, and the Breadth is 
1 18 Feet 9 Inches, and its Depth is to be 5 Feet 9 In- 
1 ches, I demand how Wy Floork of Earth are in 
that Cellar ? IDF, 


„ 


4 33 7 2 Length. 
"II the Breadth. 


Go 


9 | O 00.0 72 


9 the Depth. 
bl 


— — wt < om 


324) 3620. 8 4(rx 


— 


4 5 F 


56 
Anſwer, 11 Floors 56 Feet. 


Note, That 18 Feet ſquare, and a Foot deep, i is a 
Floor of Earth, that is, 324 ſolid Feet. 
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Queſt. 8. There is 2 Roof cover'd with Tiles, 
whoſe Depth on both Sides (with the uſual Allow- 
ance-at the Eaves) is 35 Feet 6 Inches, and the 
Length 48 Feet 9 Inches; how many Squares of 


Tiling are contai d therein? 3 
5 P. I. þOP 
43 9 EY 
35 6 
. 
1544 
C 23S 4 & 
17 6 0 N 
8 9 o 
s „ 


Anſwer, 17 Squares 30 Feet. . 


Queſt, 9. There is a Cone, whoſe Diameter at the 
Baſe is 42 Inches, and the perpendicular Height 94 
Inches, aud it is requir'd to cut off two ſolid Feet 
from the top End thereof; I demand what Length 
upon the Perpendicular muſt be cut off? © 


; 4 


„„ 94 
8 4 } 77 2 2 48102 N 3 


Fo 21 £ 456 2 
: 168 ar 3 4 266 HK 1 l 
ate bb comm ett — 
1764 8836 en 
7874 „ 8 
7056 3335344 
8320 —— 
14112 2. * — —_ 


12348 188 ; 830584 the Cube. 


1385.4456 
94 


my 99490 A ES 144 


55417824 
1246 K èͤ ., BETS. ; 


3130231. 8864 8 
—— * „ 
4 en 


All like. Bodies are in triplicate Reaſon of thair | 
homologus Sides by Ec, 155 16225 18.3 and 15333 
therefore it will be, FOE 


Solidity of the Cone. Cube Alt. _— 8 2 Feet. 
As 3341 0.6288: * 3456 
3476 . 
4983504 
4152920 
3322336 
el 
1340 6288) 2870498304 (66124 the Cube of the 
2 * 265860376 n 
539680 1% MT end 
1. 1055740 74 E613 £a 
1875 28-44 21} 54,54 


661 24 


” 


* = „ 
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66124 (40.43 
64 


2124000 Reſolvend. 


492 Diviſor. 


| 120 
e. b : 4800 


43120 Diviſor. 


1939264 Subtrahend. 


184736000 Reſolvend. 


„ 1212 


489648 
4897692 Diviſor. 


147003507 Subtrahend. 


4 


37732493 Remains, 


Anſwer. The Length upon the Perpendicular muſt 

be 40-43 Inches. If it had been 3 Feet, the Length 
nad been 46,29 Inches, | 

4 B þ If 


89 9 + & £ \. Y 7 _ "4 EY 7 WC 
1 


— on _ ws * 5 8 3 ” a 2, . S4 moi — 7 i — <-> Sc 


If « two Feet was to he « cut off from the Bottom, or 
greateſt End, then from 434106288. ſubtract 3456, 
and the Remainden f is 39974. 6288. Then 7 a 


As 43410.6388 : 830584 : 399546288 
| 830584 


1598185152 | 
3196370304 
297 735440! 
119 3 
3195370304 


1 


43670 | 6288) 33185671 5407.21 wee genusee 
$ 9 6 8 0 , 729 
279823522 —2— 
1935977 35459 
1995500 — 
„ - 
42022 2343 


———— 


2952 2457 


—— 


Anfwer, Te nivſt be cut at 91. 4 Inches from the 
Top, or 2-6 Inches from the Bottom. 


9 2 o ebm sii 217 10 pe 907 4¹ 8 uſt, 
rt 91013 o Ante 1. 
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Quell. 1 10. If a "Kms Ran of Pitabes be 12 ; Feet 
long, and if the Side of the Square of the greater 
Baſe be 21 Inches, and the Side of the Square of the- 
leſſer Baſe be 3 Inches; how far muſt I meaſure from 
the greater End,. to cut off 5 ſolid Feet? 


Firſt, find the Length: a”: the whole Pyramid thus ; 

the Difference between 21 and 3 is 18; then, 
Diff. Length. great. Length. 
As 18:5 TE 2211 145 

So I find the whole Length of the Pyramid 14 Feet, 
or 168 Inches. 

The ſolid Content of the whole Pyramid is 24696 
Inches, and the ſolid Content of 5 Feet is 8640; 
which ſubtracted from 24696, there remains 160 35. 
Inches. Then, the Cube of 168 (the een 1s 
4741632. A | 

As 24696: 4741632 : 16056 : 
To 3082752, whoſe Cube Root is 145.74; ſubtract. 
this Root from 168, (the Length) and there remains 
22.46 Inches, which! is the Length of 5 ſolid Feet at 
the great End. . 

Qtteſc. 11. Three Men bought a Grinding-Stone of 
40 Inches Diameter, which coſt 20 Shillings; of 
which. Sum, the firſt Man paid 9 Shillings, the fe- 
cond 6 Shillings, and the third 5 Shillings ; I de- 
mand how much of the Stone each Man muſt Srind 
down, proportionable to the Money he paid ? 


All Circles are in duplicate Reaſon of their Dia- 
meters, by Eucl. 12, 2. 
Square the Semidiameter, which makes 400. Then, 
| 8. Square. 5 "9 
As 20 : 400 :: 9: 180. 
This 180 is the Square of the Semidiameter of the 


Circle belonging to the firſt Man, 
A a 2 And, 


Circle belonging to the third, 


A CA A EE Ee ty . . 560 0 Ds URIs eage — . 
$, .. 
And, as 20 40 120. 


This 120 is the — of che Pr of the 
Circle — the — 


5. x < N 
And; as 20: 400: 5 100. 


This 200 is the Square of che Semidia meter of tlie 


—— _ an 2 * 


Then, from 400 (the bd of the beer 


of the Stone) ſubtract 180, and there remains 220, 
whoſe ſquare Root is 14.83 Inches; which ſubtracted 
from 20 Inches, (the Semidiameter) there remains 
5. 17 Inches, which is the Breadth of the Ring, or 
Part of the Stone We muſt be ground down by 
the firſt. 

Then, from 220 ſubtract 120, and there remains 
100, whoſe 5 Root 1s 10; ſubtract that from 
14.83, and there remains 4.83 Inches, the Breadth 
of the Ring, or Part to be ground down by the ſecond 


Man. The third muſt grind down the Remainder, | 


which is 10 Inches, the ſquare Root of 100. 


This Queſtion may very, eaſily and ſpeedily be 


perform'd Geomerrically, as in the annexed Scheme. 


— png 4 — — ———————_— 
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Firſt, upon the Center O ſtrike the Circle ACBD, 
and crofs it at Right-Angles with the two Diameters 
AB and CD: Then divide the Semidiameter AO; 
(which ſuppoſe 20) in Proportion as 98. 6s. and 58. 
(the ſeveral Sums paid by the three Men) by the 
Points E and F; ſo ſhall AE be 9, EF 6, and FO 5: 
Then divide EB into 2 equal Parts in d, and upon d, 
as a Center, ſtrike the Semicircle EaB; and divide 
FB into 2 equal Parts in c, and upon c, as a Center, 
with the Radius cF, ſtrike the Semicircle FhB : So 
have you the Semidiameter OC divided into three 
ſuch Parts as the Stone ought to be divided; and 

Circles ſtruck thro* thoſe Points, will ſhew how. 
much each Man muſt grind for his Share. = 


Qiteft, 1 2. A Gardener he had an vpright Cone, 
Out of which ſhould be cut him a Rolling-Stone, 
1 Tue biggeſt that eer it could make: 
Phe Maſon he ſaid, that there was a Rule, 
For ſuch fort of Work, but he had a thick Skull; 
Now help him for pity's Sake. 


| Anſwer, It muſt be cut at one third Part of the 
gm 3 7 Queſts 


or AR Ar 


EYE SS. 
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Queſt. 13. There is a Ciſtern, whoſe Depth is ſe- 
ven Tenths of the Width, and the Length is ſix times 
the Depth, and the ſolid Capacity is 3675 Feet. I 
demand the Depth, Width, and Length" and how 
many D of Corn it will hold ? 1 

Firſt, you muſt find three Numbers, in en 
to the Depth, Width, and Length; thus, ſuppoſe the 
Depth 7, then the Width will be 10, and the Length 
42; which multiply d together, the Product is 2940, 
which i is the ſolid Inches in a Ciſtern, whoſe Depth 


is 7, Width 10, and Length 42. But the ſolid In- 


ches in the Queſtion are 635040 (== 367.5 x 1728), 
then the Cube of the W d Width is 1000. So it 
Will be, ; 


As 2940 : 1000 :: 635040 : 216000, g 
Cube Root is 60, which is the true Width; 7 Tenths 


thereof is 42, the Depth; Fach 6 times 42 is 252 In- 


: ches, the Length; which three Numbers being mul- 
tiply'd together, the Product will be 635040. If 


theſe ſolid Inches be divided by 215042 and the 


Quotient is 29555555 Buſhels, or 36 Quarters, 7 
Buſhels, x Peck, 4 Pints. And ſo = will the Ci⸗ 


ſtern hold. 


Queſt. 1.4. Suppoſe, Sir, a Buſhel be exactly round, 
Whoſe Depth being meaſur'd, 8 Inches is found, 
If the Breadth 18 Inches and. an half you diſcover, 
This Buſhel is legal all England over. 
But a Workman would make one of another Frame; 
yn Inch and a half muſt be the Depth of the ſame : : 
w, Sir, of what Length muſt the Diameter be, 


That it may with the former in Meaſure agree ? 


18.5 


— OTIS a — 2 mA 2 2 


2 8 r : 


S iy; | wy 7 


. 


— —»„— 1 
N 8 — 6 
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s 
1 Vol. 511 1 31 Dn 17 12 1241 
= ; 

185 
32 25 the Square. 
2 Ts 
1 x36g00 | 12110 Hon bilo) 
272800 8 Sd ats neil 2: ni 250 
239575 13 K 


e 


268 * 50 
8 


7 — 


21 50-425260 > the "ru Inches in a Buſhel. 


7 „21 70.452486 72335 


e 
504 
542 FEEL. 
+ He W 
LOGS © 
20% 


O 


7854 


Ee en 3 ̃ oa ahi ad. ef i A * 


1 8 
. 
"AE" * 1 1 _ . AED. Dm LS * OD hrs $41 * 2 . 5 2 
7 pA — - iy 
5 Wi, Y b Ar 
A, i * , * 
44 
— * 
0 i 5 2 ; ba = — S £5 Da ELBA. * 
— —— 
4 4 " 
* 


7854)286.72336 © (365. 66609. 207 
| 1078 


51103 —— ..... 
39793 29)265 
52360 261 
5236 — 
381040 
380 


Anſwer, The Diameter muſt be I9, 107 _— w 
the Depth be 9.5 Inches. 


Queſt. 15. In the Midſt of a Meadow well red 
with Graſs, 1788 
T took juſt an Acre to tether my Aſs; 
How long muft the Cord be, that feeding all round, 
He mayn't graze leſs nor more than his Acre of 
- Ground ? : 


By Problem 10, Section IX, Chap. I, find the Di- 
ameter of a Circle containing an Acre; half that : 
will be the > LEH of the Cord. 4 


The Work. 


660 Feet, the Length of an Acre. 1 
Wig Feet, the Breadth of an Acre. | 


ax6o Bees 
— | © of 


43560 the ſquare Feet in an Acre, 


*- 


As 


A323 x £62732 T 43560) - 


43560 — 
76 3920 IF = | 97 
63660 ä 
38 196 
50928 
Basa ela. 5.5 Diamerer- 
s 
Ga * 20 217.75 half, 
4374 5 
129 
. 
46702360 3 
o 
470573750 
2727 
34 


Anſwer, The Cord muſt be 117 Feet and 9 Inches, 


Que fr ' T6, 


. — rr 


66688 — — es ncaa 
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"a 16. A Malſter has a Kiln that is 16 Feet 9 
Inches ſquare z but he is minded to pull it down, and 
build a new one, that may be big enongh to dry three 
times as much at àa Time as the old one will do; I. 
demand how much ſquare the New one "muſt be? 


16. * 
16.5 
— 
825 
990 
165 
——— 


272.25 the Area of the old one. 


— 


3 
— = 
eder 


— 
480446 Is bus 
384 N 


6 


3 


 $65)3275 
2825. 
— —— 
5707) 45000 
39949 


5051 


Anſwer, The Side of the new one muſt be 128 Feet, 
and near 7 Inches, 


Que5?, 17. 


e * 2 Dien, 207 


A 


Qu 1). 1f a round Ciſtern be 26.3 Inches Dia- 
meter, and 52.5 Inches deep; how many Inches Di- 
ameter muſt a Ciſtern be, to hold twice the Quantity, 
the Depth being the ſame? 21 how! "ty Ale. 
Gallons will each Ciſtern nold? ni VO | 
26.3 *. 
26.3 83550 


— 
1578 A 
726 a 1 2 


1 WY ; 692; 9-2 thi ne 88 


. 


F 353-38(37-19 


I 


67483 
469 


———ů —— 


74101438 
| 741 


742906990 
66862 


| 2839 f | 
The Diameter of the greater is 39. 19 Inches. 5122 


691.69 


„ 


3 r Pw = 8 = ck 0 
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„ 59 the gat the leſer Citern's Dian. 
, * 3 = 5: By , 2 * : 2324 V+ 
we I hs BAI Ys ARYIIOC UV 24 vigiz- 
„ 
345845 . 
7533712 
4841 3 


$43-2533 275 Area of the Baſe, 
— ih 


be AS 


"2716266630 © 
1086506652 
2716266630 


285 20. 79961 50 ſolid Content in Inches. 


282) 28 520. 799101. 13) Gallons, 


Note, That 282 ſolid Inches is an Ale or Beer Gal - 
on, and 231 a Wine Gallon, 


And 359.05 is the Square of the Diameter of a Cir- 
cle that will hold a Gallon of Ale, at an Inch deepy 
and 9622 for Wine. 


You 


CAVES I PA apron Ty,» 


REE n 


. 
* 8 eee eee. eee eg Rr err — 


—— 


Ton — content in | Gallons, thus: * a 
vide the Square of the Diameter by 35905) and m 
tiply the Quotient by the Depth. 7 


The Contene of the greater e Gallons, 


Que 18. Tf the Diameter of a Caſk at the Bung 
be 32 Inches, and at the Head 25 Inches, and the 
Length 40 Inches, how many Ale Gallons is con- 


tain'd therein? | 
Is 32 1 359 
29 32 - 
od — ; — — 
125 64 1077 
50 96 1 
625 1024 Square of the Bung Diam. 


| re (2.48 


e 38 (3853 0 


— ———w[ꝑĩ 
18990 19265 
1037 n= 


_ 2024 the ſame. 
x G25 Square of the Head Diameter. 


— — 


40 
* 5 
8820 99.20 
204 


Anſwer, 99.2 Gallons, 


Ce Other- 


”- — 
. = — 
PE ry > wings 

—— — i, 
— — — 


1 — * 
— 
r 
— —— 
» — 0 


— — 
aug — . . ! 
E 
_ OO IPs N 


I — 6m. MEL n r Air Sp Py * * 


Otherwiſe, You wr En: — And 
work by Scale and Compaſſes, thus; ſubtract 25 from 
32, and there remains 7,; which multiply by 7; the 
Product i is 4:9, which added to 25, the Sum is 29.9. 


Then, extend the Com paſſes from 18.95 to 29.9, that 


Extent, turn'd twice from 40 (the — will fall 
upon 99 6 Gallons; ; OA more than before. 
365.4 

Queſt. 19 ” above 3 is 2 Stone 20 Inches long, 15 
Inches broad, and 8 Inches thick, which weighs 
217 Pounds; I demand the Length, Breadth, and 
Thickneſs of another of the ſame Kind 1. Shape, 
which weighs 1000 Pounds? 


The Cube of 20 ſes Length): is 5900. Taen,. (by | 


Eucl. 11. 33.0 5 a th. 5 

As 217 8000. : : 1000 : "Coane, whoſe.Cube 
Root is 33.28 Inches, the Length of the Stone weigh- 
ing i000 Pounds, Then ſays 


As 20: 03.48 13 15 24-96 | 
AS 20 : 33.28 :: 8 13312 


The Length— 3328 as? 
Anſwer, & The Breadth— 24.96 pinches. 
Tae Thickneſs 23-312 


Quep 20. If an tran Buller, whoſe Diameter is 
4 Inches, weighs 9 Pounds, what will be the Weight 


of another Bullet, (of the fame. Metal) whoſe Diame- | 


ter is 9 Inches? 


The Cube of 4 is 645 and the Cube of 9 is 729 | 
Then, (by Eucl. 12. 18.) 


| 15 | it 
As = : 9 :: 729: 102.515 
b oz, dr. 


one, It weighs 102 8 4 fere. 
.Ques?, 21 „ 


* 


umme — 8 


— * l 0 . IARC 
4 ? 


— * — — rn nmr nan — 
Chap. — — Na TY — 

Out. 2267! Phaſes 5 2. FIN Pyramid of Marble, 
each Side fits Baſs is 5 Inches; and tlie Height 
thereof 15 Inches, and its Weight is 12 Pounds and a 
Quarter; I demand the Weight of another like Ria 
Py un wenn Side 95 whoſe Baſe i is 30 Inches? 


The Cube of 5 is 125, and che cube of "x is 27000. 


ee Eur, 1 2. Bens ol fr 
As 125 . 12.25 27000 : 2646. STROMAL 


Anſwer, The Weight is "00" Potmds. | 


Qu 22, There is a Ball or Globe of Marble, 
whole Diameter is 6 Inches, and its- Weight 11 
Pounds; what will be the Diameter of another Globe 
of the ſame Marble, that weighs 500 Pounds? 


Fd 


The Cube of 6 is 216. Then, 
. 
As 11: 216 :: 500: 9818.181718 
Whoſe Cube Root is 21.4 Inches, the Diameter ſought; 


Queſt, 23. There is a Fruſtum of a Pyramid, 
whoſe Baſs are regular Octagons; each Side of the 
greater Baſe is 21 Inches, and each Side of the leſſer 
Baſe is 9 Inches, and its Length is 15 Feet; I de- 

mand how many ſolid Feet are contain'd therein? 


"Ce 2 . 
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48284 the tabular Number, Page 164. 
A the. e — a mean n 3108. | 


Jil D. it T3 Bfi 4 
225588 7m 12 
144872 19 12 f 
— 9 30144 
1144. 3308 48 — 
3 — 48 
7 7227 
577216540 es 
11443308 
| 244)17164-9620(1 29.2 
276 
1324 | | 
289 
1 


„ 119.2 155 Feet 


* 


of. 24. There is a * of a 1 * Dia- 
meter of the greater Baſe is 36 Inches, and the Dia- 
meter of the leſſer Baſe is 20 Inches, and the Length, 
or Height, is 215 Inches; I demand the Length and 
folid Content of the whole Cone, and alſo the ſolid. 
Content of the given Fruſtum? 


Firſt, find the Length of the whole Cone; 228285 


From 36 
ſubtr. 20 


? — 


As 16 : 215 :: 36: 483.75 
So the Length of the whole Cone is 483 + Inches. 


PPP 


KEN. 


. Fo —— 


Then * tlie content of 9 whole Cone. 


| Area Baſe 1017.8984 


1 017. [ 784 
52.16 


10178784 
6107270 
101788 
20377 
. 


——— Feet. 


I 728) 1641 32.88 (94-98 


mo. 


8612. 
I 7008. 
14568 


—— — 


74. 


Thus I find the Solidity of the whole Cone 94.98 Feet, 


Then find the folid en BY the. zap Part that is 


wanting 2 wy 


— 


785 3 


. 


— —— Sx —„— . — —U—ü— 2 —— 0s» 


— 


„ 


= 1 R 
—— — —— —— — — 8 — 


— 
— — — — ——— — — . — — — 
= 


IM” . 


esd —_— the Area of Unity. . 
ö "400 dhe shu f 40 Hrbupd von 


39314. 1600 Area of the leſſer Baſe.” | 
— 


104.72 a third Part. 
265.75, Altitude of the top Part. 


. 
52360. 3 
73394 "PREG 


\GWZK- 0156 2 


* 


_ 


2728)281 43.5000(16.28 Feet. i 


10863 | 
4955 | CE PULST 
£4990 23g 
1168 1 | T7 8 
. 
oe Content of the bie 9.98 oY 
Content of N top Piece 16.28 . 


content of the Fruſtum 78.7 


Queſt. 25. If the top Part of a Cone contains | 
26171 ſolid Inches, and 200 Inches its Length, and 


the lower Fruſtum thereof contains 159610 ſolid In- 


ehes; I demand the Length of the whole Cone, and. 
the Diameter of each — 


200 159610 BE 
200 1392 9 — 


40000 385781 the Sum. 


by 7 
4 - 
; þ 
* * , 
- - 2 


As "Gs $2 . 2 185781 to 56789881, 
whoſe Cube Root i 1s 384.3 Inches, che Lenzth of the 
whole Cone, 


Then find the Diameter of che leſſer ; thus, 
| 200026171 e lee 
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wy” "IEC — Oe 


r30.855 
3 
392.565 Area of the leſſer Baſe. | 
Then, by Prob. 10, Sect, IX, Chap. L. 
As 1 : 1.2732 : 392.565 ee 
„ . 22 Po; os 
— | 
585130 
1177695 
2747955 
785130 
3092565 


+. 


4998137580035 
ä 

42)99 
* 2 4 4 5 * 


11 1 

443015 * 1 % 1 K 
* * 

N n * 


1329. ie 


— — 


4467025237 
>. ee 
„ 
2912 
48 : qd 


Again, 


ERICA 2 ar. aa TO Rey. rd d. 
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" $ © SET. At rn ton oa eral, 
4 - Leffer 2 5 Diaty, Greater. rene. Gr, Diam, 
e as 200 F rn Br 4s 3 35 ER 94, 


Os 201 | LID 1 Inches 
The n of the whale cone 384.3 
The Diameter of the greater Baſe — 42.94 
The Diameter of the leſſer Baſe — 22.35 


e 


Qriteſt. Pr There is a Fruſtum of” A. Cone, whoſe 
folid Content is 20 Feet, and its Length 12 Feet; 
and the greater Diameter bears ſuch Proportion to the N 
leſſer as 5 to 23 I demand the Diawerers? ? | 


xy 25 | Jr | 
2 X 2 — 4 1 | 
5 x 2 = 10 4)20(y Feet. { 
The Sum 39 : Theſe 5 Feet are the tri- | 


ple of a mean Area, 


Then, as 1 : 1.27324 :: 5 6.3662 
So the triple Square of a mean Diameter is 6.3662, 


Then, as 39 : 6.3662. "F 2 4.080897. 


This 4.080897 is the Square of the greater Diame- 
ter, whoſe ſquare Root is 2.020123 Feet, which is 
24-24147 Inches. Then, 562 


As 5 : 24.2414: : 2: 969655 


So the greater Diameter is 24. 24147 and the leſſer 
Diameter is 9.69659 nchen 


Queſt. 27, There is a Room of Wainſcot 129 Feet 

6 Inches in Circumference, and 16 Feet 9 Inches 
high, (being girt over the Mouldings); there are two 
Windows, each 7 Feet 3 Inches high, and the Breadth 
of each, from Cheek to Cheek, 5 Feet 6 Inches ; the 
Breadch of the Shutters of each is 4 Feet 6 inches; 
the Cheek-· Boards and Top and Bottom Boards of each 
{> Window, 


\ 


19 


Ut 


lot RES... K JA. . db. - 4 


— rere nne 


contain d in that Room? 


——_— — 


Gy Pa 7 


Window, taken together, is 24 Feet 6Inahes, and their 


Breadth x Foot g Inches; the Door-Caſe 9 Feet high, 
and 3 Feet 6 Inches wide; the Door 3 Feet 3 Inches 
wide. I demand how many Yards of Wainſcot are 


{© 4} £4 $ J. s 44.4 F. I. 

16 9 - nel 

„ „ 782 . 3 29 \ 

$5 nie $29. F 6 | 
2 4 | 2 | 

— 6 1 9 Half. 

2169 1,6 


* 


22 24 6 


h 6 Half. 1 4 6 


34 1 5 eee G6 


The 


— ea we Her —— Oo eres A Set 0 i ene 


* £.> 


The Content of the Room . | 2769 1 IG. 
The N at Work and half: - GT. 26 26: 
The Door, at Work and half 534 1 67 fo 
The Cheek-Boards, Cc. 85. 9. 0 


n 


The 8355 338 x 10 4 
The Window-Lights and . 
Door. Ca ſe deduct 5 hd 1 WP. 


* 5 2 — — _— 7 - 
$44 10 


R 7 6. 
| 35 
1 Anſwer, 253 Yards . Feet. — 


” £ w 4 
\-- 6 
4 4 
I 


2 


| Oel. 28. There i is a Wall whith o contains 18225 
Cube Feet, and che Height is 5 times the Breadth, 


and the Length 8 times the Height; what is 4G 


Length, Breadch, and Height ? 


Suppoſe the Breadth 2, then the Height muſt be 
To, and the Length 80; which three Numbers mul- 
tiply'd to: gether, the Product will be 1600, _ the 
Cube of 2 is 8; then ſay, 


As 1080 82: 18225 91.125. 


Then the Cube Root of 97. 125 is 4, which is the 
Breadth; then 5 times 4.5 is 22. 53 the Height, and 
8 times 22.5 is 180 the Length. 


Queſd. 29. There is a May. pole, whoſe Top-Egd 
was broken off by a Blaſt of Wind, and the Top-End. 
in falling ſtruck the Ground at r5 Feet Diſtance from 
the Foot of the May- pole, the broken Piece was 39 
Feet; now I Aena the Length of the May-pole ? 


} 


By Eucl. 1, 97 ale Squire of the Hypothenuſe of 


a right-angled Triangle, is equal to the Sum of the 
Squares of the Baſe and Perpendicular, REA 


Therefore, 


} 


1 


A 
T 
T 
IL 
A 
T 
H 
A 


8 
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"Therefore: from the Square of 39 ſubtract the 
Square of 15, che ſquare Root of tlie Remai inder is 
the Piete ſtanding.; to which add the Hlece. 4 
off, 1 you have "The whole Length. Poa 


3 = : iq 2 
39 3 5 
WC i. 15 
o 
225 
61 
ffs! 
66) 395 
396 


The Piece woe 15 30 Feet. 8 
The Piece broken off f is 39 feet. 


The whole Length 77 Feet, 


Quin 30. 


A May- ae there was, whoſe Height — wow; 
The Sun ſhining clear, ſtrait to work 1 did go: 

The Length of the Shadow, upon level Ground, 

Juſt ſixty five Feet, when meaſur'd I found: 

A Staff I had there, juſt five. Feet in Length. &. -: 

The Length of -its Shadow was four. Feet one Tenth: 
How high was the May. pole, L gladly would know 37 
And i ic is the Thing you're defir'd to ſhow, 


By 


That is, 
As 4.1 : 5 :3 65 8 79.26, 


Sol find the Height of the May: pole to be 79 Feet 


and a little above three Inches, 


ms 


* * £ 
= a . 
F- 5 
— ö 7 
, of : 
* off ; 
; 5 | 
F © 
af Q 
* ©! 
th 
I 
WO. 
: 4 A 1 8 2e B 


Here AB repreſents the-Length of the Shadow of 
the May-pole, and BC the May-pole 5 aA the Shadow 
of the Staff, and Ab the Staff. 


Qreſt. 31. What will be the Diameter of a Globe, 


” * 


equal? 


Ir the Diameter be I, the Solidity will be 5236, | 
and the Superficies will be 3.1416; that is, as 1 to 6. 


And to find the ſuperficial Content, we muſt multiply 
3.1416 by the Square of the Axis, or Diameter, and 
the Product is the ſuperficial Content. And for the 
Solidity, multiply. 5236 by the Cube of the * 
bo ; : ro- 


when the Solidity and ſuperficial Content thereof are 


eee s 1ores 


rn ae 


n Dianiever of the firſt or greateſt Shell to be 16 Its 
Dd 


Tap V. Erattical Quoſiom., Tor 
Product! is the ſolid Content: Therefore, becauſe 5236 
is a ſixth Part of \ 2-147 57 we) muſt take 6 for the Di- 


ameter ſoughr. For if 6 be multiply'd hy 
Square of 6, via. by 36, 100 Product & Milberg 8 65785 
and if 7236 be mulriply'd by the Cube of $f Fad 
by 216, the Product is likewiſe? 213.096, Ladies 
dity equal tothe Superficies. | 


Therefore 5 18 the ue Anſwer, | 


— a S; 
2 


+ t 


wt * 13! y ff 2 N 4 4 " 4 f { $31 


| Nias 2. What vin the Axis of a Globs bey-where 
the Solid 1s in Pro Ati to the Superfipies as 18 
a e ec e BO TKCaE] 

Becauſt the Volta 3 Ape de is 0 to 5 
when the Axis of the Globe 1s x, it will 


| As 8 : 18 :: 6: 13.5; 
80 the Diameter ſought IS 13 4. 


If the Proportion of the Solidity to the Superficies- 
tad been 488 to 18; then it will be 


33 


As 18 : $8 :: Lins | 


80 then the Diameter will bez + 


© The Reaſon of theſe Operations, both in this nnd; 
the laſt Queſtion, is from Algebras. . 5 


Oneſt. 33. There are three Grenado-Shells, of ſuch 
Canon that the ſecond Shell will juſt lye in the- 
Concavity of the firſt, and the third in the Concavi- 
ty of the ſecond, The Solidity of the Metal of the 
firſt Shell ist equal to its Concavity; and the Solidity 
of the Metal of the ſecond, to the Concavity, is as 7 to 
5; and the Solidity of che third, or leaſt Shell's Mer 
tal, to its Concavity, is as 9 to 4 Now, ſuppoling 


ches 


0 Sr 


v gt v4 oa * n 


chee, and allowing every ſolid Inch of Iron to weigh 


the half thereof is 107.3328, which is the Solidity 
of the Metal of the greater Shell, as alſo of the Con- 
cavity. 7 

As. 5236 : x :: 1072. 3328: 2048. 
The Cube Root of 2048 is 12.699, which is the Dia- 
meter of the ſecond Shell. 


The Sum of 7 and 5 is 123 then, 
As 12 : 5 :: 1072-3325 2: 446.505. 
This 446.805 is the ſolid Content of the Concavity 
nen 267 2 oþ of YoDb Ph Ima 
5236 7 1 53 446.805 853.333. 
| The Cube Root of 853-333 15 5. 485, the Diameter of 
the leaſt Shell. 333 
The Sum of 9 and 4 is 13; then, 15 
As 13 4: : 446.805 137.478 46. 
This 137.478 46 is the ſolid Content of the Concavity 
e roms } alata FE 3A 
"ASi5236 1 137.47946 : 262.5639. 
The Cube Root of 262.5639 is 6.4034, the Diameter 
of the leaſt Shell's Concavity. 


From 16 the Diameter of the greateſt, 
fubtr. 12.699 the Diameter of the ſecond. 


Rem. 3-30L 


half i5=2.65 the Thickneb of Metal of the greateſt, 
3 pas 4 * ; | From 


ee aa ae een LO 


Chap. V. 1 Fractical fo. 3 


From 12. ww the Diameter of the ſecond, nc 
ſubtr. 9.485 che l of the leaſt. 1 
Rem. 3.214 1 - bo 47 449800 919 N 


half is g= f. 507 the Thicknefs of Metal of the ſecond. 


From 1 the Diameter of che feaſt, 1&7 115 
ſubtract 6.403 the Diameter of the ee. é 


Remains 3: .082 "Fa | 
e.C 88 5 O1 


half is 1. 541 berief of Metal of the leaf. 


4 * 8 5 7 


The Metal of the greateſt ! is 1072.33 ſolid Inches; 


/ which divide by 4, (becaufe every ſolid Inch is a 


Quarter of a Pound) the Quotient is 268. 08 Pounds. 
The Metal of the ſecond is 625·52 ſolid Inches; 


which divided by 4, the Quotient is 156. 38 Pounds; 


the Weight of the ſecond. 
The Metal of the leaſt Shell i: 1s 309. 32 ſolid Inch 


which divided by 4, the Quotient is 77-33. Pounds, 


the Weight of the beaſt, 


The Diam. F ſecond Shell 12 699 5 
of the leaſt Shell— 9. 485 Ir 
11 


The Thickneſs greateſt 1.65 d t 1 
of the Metals ſecond 1. 60 Inches. | 
1 he” - Cleaſt— 1.541 


greateſt 268,08 
eK. 15 2 TT 
| leaſt— 77-33 


EIN IX 


ERAALA 
18. 8 for 6x6, read 6x7 

30 14 for to, read will 

74 17 for Sides, read Side 

Sx 37 for FGKH, read FCKH 1 

99 1 7. The Figures are wrong plac'd in the 
Multiplication. | 

Tor 8 for 1757, read x5757 ©/ 

107 11 for 1041455, read 1001455- 


121 17 for 26.64, read 20.64 
ditto 24 dele ſubtracted. 


124 - For []Nn, read TSxNn 

125 29 readtheEllipfis and Circle are 
129 8 read to a Square : 
180 18 for Semicircles, read Semicircle 
183 27 for ABC, read ABD 


VL S 11 
1 = read 2 


189 11 for 1,5704, read 1.5708 

193 ult. dele (Eucl. 5.12) 

154115 for 3.81275 read 3.8 197 

ditto 17 for ſtraiter, read ſtraighter 
201 3 for Ugn; read Une 

216 18 diele (a) 3 

224 uſt, {or 10) read 1 

227 5 for 5.34,read 53.4 

237 pen luperficial, read ſuperfluous 
260 22 jor 3145.792, read 814.5792 
280 20 de and 

226 «»« for ꝙ Inches, read 6 Inches 
295 20 for 45 read 4.5 : 


* 


